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Description 

BACKGROUND OF THE INVENTION 

(1 ) Field of the Invention 5 

[0001] The present invention relates to a multimedia 
optical disc which stores multimedia data, and to an ap- 
paratus and a method for reproducing the multimedia 
optical disc, more specifically to an improvement in the 
reproduction of movie applications. 

(2) Description of the Prior Art 

[0002] Currently, laserdiscs and video CDs (Compact 
Discs) are known as optical media in which audio infor- 
mation and moving picture information are recorded to 
be reproduced by dedicated apparatuses. 
[0003] Laser discs are optical discs with a diameter of 
about 30cm storing about an hour of analog moving pic- 
ture data. Laser discs have been used as media for stor- 
ing movies or music video works. However, since laser 
discs are bulky and hard to carry or stock, other media 
which are more compact than the laser discs have been 
sought. 

[0004] Video CDs have achieved the above purpose 
by enabling moving picture data to be recorded on CDs. 
The CDs have a diameter of 1 2cm and at first were used 
to store only audio data. The video CDs adopt a digital 
data compression method called MPEG (Moving Pic- 
ture Experts Group) which has a high compression rate. 
The resolution of video CDs is as low as 352 x240 
though they are compact in size. 
[0005] The above laser discs and video CDs, on the 
other hand, have the following limitation on the voice 
and sub-pictures. That is, since audio information is re- 
corded in a channel, it is impossible to deal with a plu- 
rality of languages. Furthermore, the sub-picture data is 
recorded as a part of moving picture data and it is im- 
possible to deal with a plurality of languages. Therefore, 
Japanese, English, French, and Germany versions of 
voices and subtitles for the same moving picture data, 
for example, cannot be recorded in the above conven- 
tional discs. 

[0006] Different versions of a movie, for example, a 
theater version, a no-cut version, and a TV on-air ver- 
sion are available. Conventionally, it was possible to 
record all these versions in a video CD only if the movie 
was short enough to record in the disc. However, this 
was not possible for general movie films having 1-2 
hours of reproduction time. 

[0007] A laser disc can store monoaural audio data 
(analog or digital) in four channels at maximum along 
with about one hour of analog moving picture data. La- 
serdiscs are mainly used for storing movie applications. 
However, general movies are often about two hours long 
and sometimes have different versions, namely, a theat- 
er version, a TV on-air version, other language versions 



(voices or subtitles), etc. 

[0008] It is impossible for a laser disc to store all of 
such versions since the recording time of the analog 
moving picture data is limited to about one hour. Even 
if a laser disc stores audio data in channels along with 
a plurality kinds of very short moving picture data, the 
following problems occur: 

(1) The plurality kinds of very short moving picture 
data overlap each other, generating a poor record- 
ing efficiency 

(2) If a plurality of subtitles are required, as many 
pieces of the same moving picture data as the plu- 
rality of subtitles must be created since the subtitle 
is inserted in the moving picture data. 

(3) It is not possible for the user to change the cur- 
rent subtitle to another during a reproduction of 
moving picture data. To reproduce the desired sub- 
title, the user needs to reproduce a series of moving 
picture data including the desired subtitle from the 
beginning. That is, it is not possible for the user to 
change only the subtitle during a reproduction of 
moving picture data. 

(4) If a plurality kinds of moving picture data have 
different numbers of audio channels for different 
languages and if a desired language is stored in a 
plurality of audio channels with different channel 
numbers, the user needs to change the audio chan- 
nel number to maintain the desired language each 
time the user changes the moving picture data. 

[0009] EP-A-0738078 discloses a recording medium 
in which video data and sub-picture data are selectable 
by means of various menus. The total numbers of audio 
and sub-picture data are selectable by means of various 
menus. The total numbers of audio and sub-picture 
streams are identified but there is no detailed disclosure 
as to how they are utilised. 

[0010] EP-A-0677843 discloses a recording medium 
designed to cope with various languages. In this ar- 
rangement, a conversion table (PIF table) defines the 
language code corresponding to data string numbers. 
This table defines the correspondence between audio 
streams recorded on the disc and the data string num- 
bers for the whole disc. To continuously reproduce audio 
across data units, the number of audio streams included 
in each data unit needs to be the same. 
[0011] WO-A-9512276 discloses a recording medium 
and associated reproduction system designed to handle 
recordings with various available subtitles and to ensure 
continuous reproduction even when certain data blocks 
do not contain designated subtitle data. Again it appears 
that in this system, the number of audio data streams in 
each data block needs to be the same. 

SUMMARY OF THE INVENTION 

[001 2] The present invention provides an optical disc 
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comprising: 

a data area and a management information area; 
wherein said data area stores a plurality of video 
objects (VOBs) having at least one moving picture 5 
data and a plurality of sub-data to be decoded se- 
lectively with said moving picture data; 
said management information area stores a plural- 
ity of pieces of program chain information which in- 
dicate a reproduction order of said video objects 
(VOBs); and 

wherein said optical disc is characterized by that; 
said management information area further compris- 
es an area for storing a sub-data control information 
table assigning a sub-data logical channel number 
to each of said plurality of sub-data to be decoded 
in a video object (VOB), and defining relations be- 
tween sub-data logical channel numbers and sub- 
data physical channel numbers for each video ob- 
ject in the program chain; 
wherein a plurality of said sub-data logical channel 
numbers is common for all video objects (VOBs) in- 
dicated by a selected one of said program chain in- 
formation. 

[0013] A preferred form of multimedia optical disc 
stores a plurality of pieces of video data, each of which 
is comprised of moving picture data and a plurality piec- 
es of sub-data, such as audio data as voices and sub- 
picture data as subtitles, the sub-data being managed 
easily, even if different numbers of channels or different 
channels are assigned for the plurality pieces of video 
data due to the presence of the sub-data control infor- 
mation table. 

[0014] With the above construction, the channel table 
defines the relation between the logical channels and 
the physical channels, thereby correctly relating logical 
channels to physical channels even if different numbers 
of physical channels or different physical channels are 
assigned to the plurality pieces of video data. 
[0015] Accordingly, the sub-data can be managed 
correctly through entire pieces of video data. It is possi- 
ble with this construction to prevent a reproduction of a 
piece of sub-data whose physical channel is not as- 
signed to the piece of video data. It is also possible to 
prevent a malfunction in which a wrong or different piece 
of sub-data is reproduced when a piece of video data 
changes to another in reproduction. 
[0016] In the above multimedia optical disc, each of 
the plurality of small areas may further include: a third 
sub-area for storing control information which includes 
a command specifying a piece of sub-data in the plural- 
ity of second subareas which should be reproduced with 
the moving picture data of the first sub-area, wherein 
the control information is effective through a period dur- 
ing which data of a piece of small area including the con- 
trol information is reproduced. 
[0017] With the above construction, a piece of sub- 



data can be changed dynamically to another with the 
use of the command during the reproduction of video 
data. 

[0018] In the above multimedia optical disc, the con- 
trol information may include a branch command which 
specifies a piece of video data as a branch destination, 
the branch command reflecting an interactive operation 
in a disc reproduction apparatus during a reproduction 
of video data. 

[0019] With the above construction, interactive oper- 
ation in the disc reproduction apparatus is achieved. It 
is possible for the disc reproduction apparatus to main- 
tain the reproduction the same kind of sub-data even if 
reproduction branches from one piece of video data to 
another by a user input in the interactive operation. In 
other words, even if a physical channel of sub-data be- 
fore branching cannot be assigned to sub-data in the 
branch destination video data, an appropriate physical 
channel is assigned to the sub-data by referring to the 
channel table. 

[0020] In the above multimedia optical disc, the chan- 
nel table may include a flag for each of the plurality of 
logical channel numbers, the flag indicating whether a 
corresponding logical channel is effective 
[0021] With the above construction having the per- 
mission flag, it is possible to prevent a malfunction in 
which sub-data of physical channel not intended to be 
reproduced is reproduced. 

[0022] The present invention also provides a disc re- 
production apparatus for reproducing an optical disc 
which is comprised of a data area and a management 
information area; 

wherein said data area stores a plurality of video 
objects (VOBs) having at least one moving picture 
data and a plurality of sub-data to be decoded se- 
lectively with said moving picture data; 
said management information area stores a plural- 
ity of pieces of program chain information which in- 
dicate a reproduction order of said video objects 
(VOBs); and 

said management information area further stores a 
sub-data control information table assigning a sub- 
data logical channel number to each of said plurality 
of sub-data to be decoded in a video object (VOB), 
and defining relations between sub-data logical 
channel numbers and sub-data physical channel 
numbers for each video object in the program chain; 
wherein a plurality of said sub-data logical channel 
numbers is common for all video objects (VOBs) in- 
dicated by a selected program chain information; 
wherein said disc reproduction apparatus compris- 
es; 

reading means for reading data from said multime- 
dia optical disc; 

channel number holding means for holding a select- 
ed sub-data logical channel number out of said plu- 
rality of sub-data logical channel numbers; 
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determining means for determining said sub-data 
to be reproduced based on said sub-data control 
information table read by said reading means and 
said sub-data logical channel number held by said 
channel number holding means; 
selecting means for selecting said sub-data deter- 
mined by said determining means; 
reproducing means for reproducing said moving 
picture data read by said reading means and said 
sub-data selected by said selecting means; and 
control means for controlling said reading means so 
as to reproduce said video objects in the order spec- 
ified in said program chain information. 

[0023] With the above construction, the sub-data con- 
trol information table defines the relation between the 
logical channels and the physical channels, thereby cor- 
rectly relating logical channels to physical channels 
even if different numbers of physical channels or differ- 
ent physical channels are assigned to the plurality piec- 
es of video data. For convenience this table is also re- 
ferred to as the channel table. Accordingly, the sub-data 
can be managed correctly through entire pieces of video 
data. It is possible with this construction to prevent a 
reproduction of a piece of sub-data whose physical 
channel is not assigned to the piece of video data. It is 
also possible to prevent a malfunction in which a wrong 
or different piece of sub-data is reproduced when a 
piece of video data changes to another in reproduction. 
[0024] The above disc reproduction apparatus may 
further comprise: table retaining means for retaining a 
channel table read by the reading means; and table up- 
dating means for updating the table retaining means 
each time the reading means reads a new channel table, 
wherein the determining means reads, from the channel 
table retained by the table retaining means, a physical 
channel number corresponding to the logical channel 
number held by the channel number holding means 
each time the table updating means updates the table 
retaining means, wherein the selecting means selects 
a piece of sub-data which corresponds to the physical 
channel number read by the determining means. 
[0025] In the above disc reproduction apparatus, the 
channel table may include a flag for each of the plurality 
of logical channel numbers, the flag indicating whether 
a corresponding logical channel is effective, wherein the 
disc reproduction apparatus further comprises: receiv- 
ing means for receiving a sub-data switch instruction in- 
put by a user, wherein the determining means further 
includes: table searching means for, when the receiving 
means receives the sub-data switch instruction, search- 
ing the channel table retained by the table retaining 
means to detect a logical channel number having a flag 
indicating that a corresponding logical channel is effec- 
tive, wherein the determining means reads the logical 
channel number detected by the table searching means 
and also reads a physical channel number which corre- 
sponds to the detected logical channel number, wherein 



the channel number holding means holds the logical 
channel number read by the determining means, where- 
in the selecting means selects the piece of sub-data 
which corresponds to the physical channel number read 

5 by the determining means. 

[0026] With the above construction, the interactive 
operation in the disc reproduction apparatus is 
achieved. It is possible for the disc reproduction appa- 
ratus to maintain the reproduction the same kind of sub- 

10 data even if reproduction branches from one piece of 
video data to another by a user input in the interactive 
operation, in other words, even if a physical channel of 
sub-data before branching cannot be assigned to sub- 
data in the branch destination video data, an appropriate 

is physical channel is assigned to the sub-data by referring 
to the channel table. 

[0027] In the above disc reproduction apparatus, the 
piece of small area of the multimedia optical disc may 
store control information which includes a command 

20 specifying a piece of sub-data in the plurality of second 
sub-areas which should be reproduced with the moving 
picture data, wherein the control information is effective 
through a period during which data of a piece of small 
area including the control information is reproduced, 

25 wherein the receiving means further receives an instruc- 
tion which instructs whether to execute the command, 
wherein the determining means, when the receiving 
means receives an instruction to execute a command, 
reads the logical channel number specified by the com- 

30 mand received by the receiving means and also reads 
a physical channel number which corresponds to the 
read logical channel number, wherein the selecting 
means selects the piece of sub-data which corresponds 
to the physical channel number read by the determining 

35 means. 

[0028] With the above construction, a piece of sub- 
data can be changed dynamically to a desired piece dur- 
ing the reproduction of video data. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] These and other objects, advantages and fea- 
tures of the invention will become apparent from the fol- 
lowing description thereof taken in conjunction with the 
45 accompanying drawings which illustrate a specific em- 
bodiment of the invention. In the drawings: 

Fig. 1 shows an appearance, a cross-section, an en- 
larged circled part, and pit shapes of the DVD of the 
50 embodiment; 

Fig.2 shows the data structure of the DVD; 
Fig.3 shows the construction of the Video Title Set; 
Fig.4A and Fig.4B show the construction of the 
VOB; 

55 Fig.5 shows the data format of the video pack; 
Fig. 6 shows the data format of the audio pack; 
Fig.7 shows the data format of the sub-picture pack; 
Fig.8 shows the data format of the management 



7 

pack; 

Fig.9 shows menu images by sub-picture data; 
Fig. 10 shows a hierarchical representation of the 
construction of the management pack; 
Fig. 11 shows the construction of the button color in- 5 
formation and the button information; 
Fig. 12 shows button commands specified by the 
button information, the button commands corre- 
sponding to the buttons; 

Fig.13A and Fig.13B show the construction of the 10 
Video Title Set management information; 
Fig. 14 shows PGCs; 

Fig. 15 shows examples of the audio CH tables and 
SPCH tables; 

Fig. 16 shows the appearances of the reproduction 15 
system of the embodiment; 
Fig. 17 shows the operation panel on remote con- 
troller 91; 

Fig. 18 is a block diagram showing the construction 
of the disc reproduction apparatus; 20 
Fig. 19 is a block diagram showing the construction 
of the system decoder; 

Fig.20A is a block diagram showing the construc- 
tion of the system controlling unit; 
Fig.20B shows a part of the register set; 25 
Fig.21 is a block diagram showing the construction 
of the sub-picture decoder; 
Fig.22 is a flowchart showing the reproduction con- 
trol by the system controlling unit; 
Fig.23 is a detailed flowchart of step 1 28 in the flow- 30 
chart of Fig.22; 

Fig.24 is a detailed flowchart of a reproduction of a 
VOB in Fig.23; 

Fig.25 is a detailed flowchart of the highlight proc- 
ess in Fig.24; 35 
Fig.26 is a detailed flowchart of the process of han- 
dling the button state change in Fig.25; 
Fig.27 is a flowchart showing the procedure of the 
audio channel determining unit; 
Fig.28 is a flowchart showing the procedure of the *o 
sub-picture channel determining unit; 
Fig.29A shows the used for the title menu; 
Fig.29B shows the PGC information used for the ti- 
tle menu; 

Fog.30 shows an operation in which the reproduc- 45 
tion of a movie is stopped temporarily to call the title 
menu then resumed; 

Fig.31 shows PGCs for English conversation mate- 
rials; 

Fig. 32 shows the PGC information of the PGCs for so 
English conversation materials; and 
Fig.33 is a flowchart showing the procedure of pro- 
ducing the optical disc used in the embodiment. 

55 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

<Physical Construction of the Optical Disc> 

[0030] In the present embodiment, a multimedia opti- 
cal disc called DVD (Digital Versatile Disc) is used. The 
following is the physical construction of the DVD. 
[0031] Fig.1 shows an appearance, a cross-section, 
an enlarged circled part, and pit shapes of the DVD of 
the present embodiment. 

[0032] The DVD of the drawing has the same diame- 
ter as CDs: about 12cm. 

[0033] In the cross-section of the drawing, starting 
from the bottom, DVD 1 07 is formed of a first transparent 
substrate 108 with the thickness of about 0.6mm, an in- 
formation layer 109, a bonding layer 110, a second 
transparent substrate 111 , and, if necessary, a print lay- 
er 112 on which a label is printed. Bonding layer 110, 
being formed between information layer 109 and trans- 
parent substrate 111, bonds these layers. A reflective 
membrane such as metal foil is attached to a surface of 
information layer 109 where it is in contact with first 
transparent substrate 108. Print layer 112 is not indis- 
pensable to DVD 107 and can be omitted, if not neces- 
sary, to expose transparent substrate 111. 
[0034] The lower surface of DVD 107 in Fig.1 is called 
read-out surface A on which light beam 1 1 3 is shown for 
reproducing information; the upper surface is called rear 
surface B on which printing layer 112 is formed. 
[0035] Indented and protruding pits are formed, with 
high density, in the reflective membrane attached to a 
surface of information layer 109 where it is in contact 
with first transparent substrate 108. Information is re- 
corded by changing the length and distance of the pits. 
That is, the indented and protruding pits of first trans- 
parent substrate 108 is printed onto information layer 
109. The length of a pit ranges, as shown in the drawing, 
from 0.4^im to 2. 1 3\im. A whole series of pits form a spi- 
ral track with a radial distance of 0.74p,m between the 
pit lines. The surface recording density of DVD 107 is 
higher than that of CDs with shorter pit length and nar- 
rower track pitch, the track pitch being the pitch of the 
spiral track. 

[0036] Read-out surface A is a flat surface. Second 
transparent substrate 111 is a reinforcer with flat surfac- 
es on both sides, being about 0.6mm thick and made of 
the same material as first transparent substrate 108. 
[0037] Information is retrieved by letting an optical 
head (not shown in the drawings) shine light beam 113 
onto read-out surface A to focus and form an image on 
information layer 109 as optical spot 114. When light 
beam 113 is shone onto a pit, an optical interference is 
generated due to the difference of phase between the 
pit and the surroundings and the reflection rate reduces; 
when light beam 113 is shone onto an area other than 
the pits, such an optical interference is not generated 
and the reflection rate does not reduce. Such changes 
in the reflection rate are used for reproducing the re- 
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trieved information. The light spot 114 on a DVD has a 
diameter of around 1/1.6 times the diameter of a light 
spot on a conventional CD due to an increase in the nu- 
merical aperture (NA) of the objective lens and a reduc- 
tion in the wavelength X of the light beam. DVD 107 of 5 
the physical construction described above can store 
about 4.7GB of information on one side, which is almost 
eight times the storage capacity of a conventional CD. 

<Data Structure of DVD> 

[0038] Now, the data structure of DVD 107 is de- 
scribed. 

[0039] Fig.2 shows the data structure of DVD 1 07. As 
shown in this drawing, DVD 107 includes, in a direction 
from the center of the disc to the circumference, a lead- 
in area, a volume area, and a lead-out area on a spiral 
track. 

[0040] The lead-in area stores operation stabilization 
data which is used when the disc reproduction appara- 
tus starts reading data from DVD 107. 
[0041] The lead-out area informs the data reproduc- 
tion apparatus of the end of the recorded information. 
[0042] The volume area stores a various kinds of data 
which make up an application. The volume area is com- 
prised of a large number of logical blocks (also referred 
to as sectors) arrayed as a one-dimensional array on 
the spiral track. The logical blocks, each having 2KB, 
are identified by their serial numbers (block numbers) 
which are sector addresses. The size of a logical block 
is the minimum unit in data reading by the disc repro- 
duction apparatus. 

[0043] The volume area is divided into a volume man- 
agement area and a file area. 
[0044] The volume management area, having as 
many logical blocks starting from the first logical block 
as are required to manage the whole disc, restores in- 
formation which, for example, conforms to ISO (Interna- 
tional Organization for Standardization) 13346 and is 
used to show the relation between a plurality of file 
names and addresses of groups of logical blocks. 
[0045] The file area stores at least a Video Title Set 
and a Video Manager. In the present embodiment, the 
Video Title Set and the Video Manager are each treated 
as a file for the sake of conveniences. However, in real- 
ity, each of them is comprised of a series of files record- 
ed on the track. This is because the file capacity may 
increase so greatly that the disc reproduction apparatus 
may have a difficulty in dealing with such files in case 
that, for example, the disc includes a movie. 
[0046] The Video Title Set stores a plurality of Video 
Objects (VOBs) and information for controlling the re- 
production of the VOBs. The VOB includes moving pic- 
tures, audio data, and still pictures for a part of an ap- 
plication in the disc such as an interactive movie. One 
Video Title Set may be divided into some parts. Suppose 
the Video Title Set is divided into three versions of a 
movie: a theater version, a no-cut version, and a TV on- 
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air version. Movies sometimes have different versions 
for reasons of performance or ethical problems. There- 
fore, it has been desired that the plurality of versions of 
a movie are included in one disc. The present embodi- 
ment achieves this by combining a plurality of VOBs for 
each version. For this, the Video Title Set may include 
VOBs commonly used by the versions and VOBs unique 
to respective versions. Recording of a plurality of Video 
Title Sets (movies, interactive movies, etc.) in a disc is 
achieved for the first time by DVDs thanks to the large 
storage capacity of about 4.7GB. 
[0047] The Video Manager manages the whole Video 
Title Sets in the disc. The Video Manager stores a VOB 
set (a plurality of VOBs) and information for managing 
the plurality of VOBs. The construction is the same as 
that of the Video Title Set, but the purpose is different. 
That is, the Video Manager manages the whole Video 
Title Sets in the disc. For this purpose, the Video Man- 
ager includes VOBs for a system menu. The system 
menu is reproduced when the disc reproduction appa- 
ratus with the disc loaded is turned on. The system 
menu can also be called and reproduced temporarily 
during a reproduction of a title. The system menu is used 
so that the user can select a video title set or set/change 
channels for audio and sub-picture data. 

Construction of Video Title Set ... (1)> 

[0048] Fig.3 shows the construction of the Video Title 
Set. 

[0049] The Video Title Set includes a plurality of VOBs 
and the Video Title Set management information that 
manages the reproduction order of the VOBs. 
[0050] Each VOB includes at least a VOBU (VOB 
Unit). Each VOBU is comprised of a piece of moving 
picture (video) data which is recorded in GOP (Group 
Of Picture) unit with a certain time period, a plurality 
pieces of audio data, a plurality pieces of sub-picture 
data, and a management pack. The plurality pieces of 
audio data and the plurality pieces of sub-picture data 
correspond to respective channels of kinds of aud io data 
and sub-picture data. The kinds of audio data and sub- 
picture data are selectively reproduced by the disc re- 
production apparatus. 

[0051] "audio A," "audio B," and "audio C" shown in 
the drawing, for example, may include different languag- 
es, such as English and Japanese, or voices of a male 
and a female. 

[0052] "SP A" and "SP B" shown in the drawing are 
still pictures displayed on the same screen with moving 
pictures and, for example, may be used as subtitles of 
different languages. The sub-picture data can also be 
used as menus, which is more important usage of the 
sub-picture data. That is, the sub-picture data can be 
used as a menu picture of an interactive application or 
a system menu. 

[0053] The management pack, having 2KB, stores in- 
formation for managing the VOBUs. The management 
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pack includes Highlight Information which controls dis- 
playing of buttons in menu pictures and operations in 
menus. The Highlight Information, with menu pictures 
of sub-picture data, achieves the interactive operations 
in units of VOBUs. 

Construction of VOB> 

[0054] Fig.4A shows the construction of the VOB. The 
drawing shows a VOB and the materials interleaved in 
the VOB. The elementary streams (1 )-(6) of the drawing 
are materials which are interleaved in the VOB. 
[0055] Elementary stream (1) is moving picture data 
having been compressed under MPEG2. Elementary 
stream (1 ) is interleaved in each VOBU in units of GOPs. 
Here, a GOP represents a piece of compressed moving 
picture data of about 0.5 seconds and includes at leans 
an l-picture. A VOBU includes a GOP of moving picture 
data. 

[0056] Elementary streams (2)-(4) are audio data cor- 
responding to the moving picture data and are also 
called audio channels A-C respectively. Each audio 
channel is divided into a plurality of parts which each, 
having almost the same time period as one GOP, are 
included in corresponding VOBUs. 
[0057] Elementary streams (5)-(6) are sub-picture da- 
ta corresponding to the moving picture data and are also 
called sub-picture channels A-B respectively. Each sub- 
picture channel is divided into a plurality of parts which 
each, having almost the same time period as one GOP, 
are included in corresponding VOBUs. 
[0058] Fig.4B shows some VOBs which respectively 
have channels for audio data and sub-picture data. 
[0059] VOB #1 of the drawing includes three kinds of 
voices, four kinds of subtitles, and one kind of moving 
picture. In the drawing: 

moving picture data: video 1001, video 1002, ... 
English voice: audio A1001, audio A1002, ... 
Japanese voice: audio B1001, audio B1002, ... 
French voice: audio C1001, audio C1002, ... 
English subtitle: SP A1001, SP A1002, ... 
English subtitle (for people with hardness of hear- 
ing); SPB1001,SPB1002, ... 
Japanese subtitle: SP C1001, SP C1002, ... 
Japanese subtitle (for people with hardness of hear- 
ing): SP D1001.SPD1002,... 

[0060] VOB #1 is a part of a TV-on-air version and 
provides three languages for the voice and two languag- 
es for the subtitle. The subtitles for people with hardness 
of hearing provide descriptions of sounds, such as 
"somebody is knocking on the door" or "clatter of storm 
against the window-pane." 

[0061] Similarly, VOB #2 is a part of a no-cut version 
and provides English for the voice and subtitle. VOB #2 
may be a portion unique to the no-cut version. 
[0062] VOB #3 provides English and Japanese voices 



and subtitles as well as one kind of moving picture. VOB 
#3 may be a part of a theater version, the part having 
been cut and not included in the TV-on-air version. 
[0063] VOB #4 provides the same number of kinds of 

s audio data and sub-picture data as VOB #1 . 

[0064] Each part of the drawing indicated as "video 
1001," "audio A1001," "audio B1001" and the like in- 
cludes a plurality of 2KB packs, "video 1001" is, for ex- 
ample, also recognized as a set of packs which make 

10 up one GOP. The reason each of such parts is divided 
into packs is that the size (2KB) of the pack is the same 
as that of the logical block (sector) which is a minimum 
unit when data is read from the disc by the disc repro- 
duction apparatus. 

15 

<Data Format of Pack> 

[0065] The description below is the data format of the 
packs which are included in the moving picture data, au- 

20 dio data, and sub-picture data of VOBUs. 

[0066] Each of the packs shown in Figs.5-8 includes 
a pack header, a packet header, and a data field and is 
2KB in size. The packet header and the data field make 
up a packet which is called a PES (Packetized Elemen- 

25 tary Stream) packet. The pack header and the packet 
header are stipulated in MPEG2 and are not explained 
here. 

[0067] One of the characteristics of the present em- 
bodiment is the use of special packet stipulated in 

30 MPEG2 which are called private packet. It is possible to 
define the private packet according to the purpose. In 
the present embodiment, private packet 1 is defined as 
the audio data or sub-picture data; private packet 2 is 
defined as the management pack. 

35 [0068] Fig. 5 shows the data format of the packs that 
make up the moving picture data such as "video 1" of 
Fig.4A (hereinafter such packs are called video packs). 
The video pack is comprised of a pack header, a packet 
header, and a data field. The data field stores moving 

40 picture data. As shown in the drawing, a stream ID, 
which is a part of the packet header, is set to "1110 
0000." This indicates that the pack is the video pack. 
[0069] Fig.6 shows the data format of the packs that 
make up the audio data such as "audio A-1" of Fig.4A 

45 (hereinafter such packs are called audio packs). The au- 
dio pack is comprised of a pack header, a packet header, 
and a data field. The data field stores audio data. As 
shown in the drawing, the stream ID is set to "1011 
1101." This indicates that the pack is private packet 1. 

50 Furthermore, the higher five bits of a sub-stream ID, 
which is a part of the data field, indicate a coding type 
of the audio data and the lower three bits indicate a 
channel. This means audio data can be recorded in the 
disc in eight channels at the maximum. In the present 

55 embodiment, the eight audio channels indicated by the 
lower three bits of the sub-stream ID are respectively 
called audio physical channels 0-7. 
[0070] Fig.7 shows the data format of the packs that 
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make up the sub-picture data such as "SP A-1" of Fig. 
4A (hereinafter such packs are called sub-picture 
packs). The sub-picture pack is comprised of a pack 
header, a packet header, and a data field. The data field 
stores sub-picture data (image data). The stream ID is 
set to "1011 1101," indicating that the pack is private 
packet 1 . Furthermore, the higher three bits of the sub- 
stream ID indicate the data is the sub-picture data; the 
lower five bits indicate a channel. This means sub-pic- 
ture data can be recorded in the disc in 32 channels at 
the maximum. In the present embodiment, the 32 sub- 
picture channels indicated by the lower five bits of the 
sub-stream ID are respectively called sub-picture phys- 
ical channels 0-31 or SP physical channels 0-31. The 
above names, namely the audio physical channel and 
the sub-picture physical channel, are used to differenti- 
ate them from the audio logical channel and the sub- 
picture logical channel respectively. The physical chan- 
nels and the logical channels are mapped by the disc 
reproduction apparatus with one-to-one relation. 
[0071] Fig.8 shows the data format of the manage- 
ment pack of Fig.4A. The management pack is com- 
prised of a pack header, a system header, a PCI (Pres- 
entation Control information) packet, and a DSl (Data 
Search Information) packet. The PCI packet is com- 
prised of a packet header and a data field. The DSl pack- 
et is comprised of a packet header and a data field. The 
stream IDs of the packet headers of the PCI packet and 
the DSl packet are both set to "1011 1111," indicating 
that the pack is private packet 2. The sub-stream ID of 
the data field of the PCI packet is set to "0000 0000," 
indicating that the packet is the PCI packet; the sub- 
stream ID of the data field of the DSl packet is set to 
"0000 0001 " indicating that the packet is the DSl pack- 
et. 

[0072] The DSl packet stores information for manag- 
ing the synchronization of the moving picture data with 
the audio data and information for achieving special re- 
productions such as forward and rewinding. These 
kinds of information include a return destination address 
which is the starting position of the VOBU that includes 
the first portion of the sub-picture data of a menu when 
the sub-picture data of the menu is recorded over a plu- 
rality of VOBUs. The return destination address is used 
to resume a reproduction of an application which has 
been stopped since the user pressed the MENU key of 
the remote controller and the video manager jumped to 
the system menu to change the audio and sub-picture 
streams. 

[0073] The PCI packet stores Highlight Information for 
achieving interactive operations with the user. The High- 
light Information is control information for responding to 
the user operation when the menu is reproduced by the 
sub-picture data of the VOBU in which the Highlight In- 
formation is also included. Here, the user operation in- 
dicates an action by the user of pressing the CURSOR 
key, ten keys, ENTER key or the like of the remote con- 
troller to input an instruction to the disc reproduction ap- 



paratus. 

[0074] Now, the Highlight Information is described in 
detail with reference to Fig.9. Fig.9 shows the system 
menu and some images of the title menu. Menu image 

5 M101 of the system menu displays three options (0 
MOVIE A, 1 MOVIE B, and 2 GAME). The Highlight In- 
formation corresponding to menu image 101 includes 
control information which specifies the number of but- 
tons, the selection color and determination color for 

10 each button, the commands to be executed when the 
buttons are determined, and the like. Other menu imag- 
es, M102-M108 have the same construction as menu 
image M101. 

15 Construction of Management Pack> 

[0075] Fig. 10 shows a hierarchical representation of 
the construction of the management pack. As also 
shown in Fig.8, the management pack includes the PCI 
20 packet and the DSl packet. The PCI packet includes the 
Highlight Information. 

Construction of Highlight lnformation> 

25 [0076] As shown in Fig. 10, the Highlight Information 
of the PCI pack is comprised of highlight general infor- 
mation, button color information, and button information. 
The highlight general information is general information 
on highlight displays, where the highlight display indi- 

30 cates that a button in a menu image is displayed in a 
manner of differentiating the button from the other but- 
tons if the button is in a selection state or a determination 
state. Such a menu display reflects the user operation. 

35 Construction of Highlight General lnformation> 

[0077] The highlight general information, as shown in 
the drawing, includes a highlight state, a highlight start 
time, a highlight end time, a button selection end time, 
40 total number of buttons, and a compulsory selection but- 
ton number. 

[0078] The highlight state indicates whether the video 
display period of about 0.5 seconds, namely the VOBU 
of the present PCI packet, includes any buttons; and al- 
45 so indicates, if includes any buttons, whether the but- 
tons are the same as those of the preceding PCI packet. 
[0079] The highlight state represents, for example, 
the following. 

50 00: no button is included 

01: new buttons are included 
10: the buttons are the same as those of the pre- 
ceding PCI packet. 

11: the buttons are the same as those of the pre- 
55 ceding PCI packet except the highlight command. 

[0080] The highlight start time, the highlight end time, 
and the button selection end time respectively indicate 
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the start time and end time of the highlight display and 
a deadline time for selecting a button. These times are 
calculated by regarding the start of the reproduction of 
the present VOB as the starting point. The disc repro- 
duction apparatus calculates the system time as the 
standard clock for the whole reproduction operations by 
regarding the start of the reproduction of the present 
VOB as the starting point. With such times, the disc re- 
production apparatus synchronizes the display of a 
menu image with the corresponding highlight display. 
[0081] The total number of buttons indicates the 
number of buttons currently used, among 36 buttons 
available. The buttons have serial numbers. 
[0082] The compulsory selection button number 
specifies a button which is displayed as an initial selec- 
tion button when the highlight display starts. The com- 
pulsory selection button number "63" indicates that a 
button is specified for the initial selection button by a 
button number which is stored in a storage in the disc 
reproduction apparatus. 

Construction of Button Color lnformation> 

[0083] Fig. 11 shows the construction of the button 
color information and the button information. 
[0084] The button color information is comprised of 
button color information 1 , button color information 2, 
and button color information 3. That is, the button color 
information provides three kinds of button colors. Any of 
the three colors is assigned to each individual button. 
Although 36 buttons can be used at the maximum, dif- 
ferent colors corresponding to the buttons are not pro- 
vided in the present embodiment since it is considered 
as ineffective. 

[0085] Each of button color information 1 , button color 
information 2, and button color information 3 is com- 
prised of selection color information and determination 
color information. The selection color information spec- 
ifies a selection color which is given to a button specified 
by pressing the arrow keys or the like; the determination 
color is given to a button selected and determined by 
the user. 

Construction of Button lnformation> 

[0086] As shown in Fig.11, the button information is 
comprised of 1-36 pieces of button information, button 
information 1-36. 

[0087] Each piece of the button information is com- 
prised of button position information, adjacent button in- 
formation, and a button command. 
[0088] The button position information is comprised 
of a button color number for specifying any of button 
color information 1-3 and a coordinate area (highlight 
area) for indicating the position of the button on the 
menu image. 

[0089] The adjacent button information specifies an 
adjacent button of the present button, in a direction up- 



ward/downward/leftward/rightward. This allows the user 
to move from one button to another by pressing the ar- 
row keys or the like. 

[0090] The button command specifies a command 
5 which is executed when the present button is deter- 
mined. The command is an instruction for controlling the 
reproduction by the disc reproduction apparatus. 

<Button Command> 

10 

[0091] Fig. 12 shows button commands specified by 
the button information, the button commands corre- 
sponding to the buttons. Each button command is com- 
prised of an operation code and one or more operands. 

15 [0092] Instruction "SetSTN" in the drawing includes 
operands for an audio logical channel number, a sub- 
picture logical channel number, and an SP flag. The 
command instructs the disc reproduction apparatus to 
reproduce the audio data and the sub-picture data of the 

20 specified logical channels. The SP flag specifies wheth- 
er the sub-picture data is displayed on a screen as pic- 
tures. The logical channel numbers specified in the com- 
mand are set in a register of the disc reproduction ap- 
paratus and are converted into the physical channel 

25 numbers. The disc reproduction apparatus reproduces 
the physical channels. This command is used for setting 
initial values for the audio logical channels and the sub- 
picture logical channels which are reproduced in the title 
menu or the like. This command also enables the dy- 

30 namic change of the audio logical channels and the sub- 
picture logical channels during the reproduction of the 
title. 

[0093] The command "Link" instructs the disc repro- 
duction apparatus to branch to a program chain (here- 

35 inafter referred to as PGC). Here, the PGC represents 
a predetermined series of VOBs to be reproduced or a 
reproduction route. The PGC is described later in detail. 
[0094] The command "CmpRegLink" includes oper- 
ands for a register number, an integer, a branch condi- 

40 tion, and a branch destination PGC number. The com- 
mand instructs the present PGC to branch only when 
the branch condition is satisfied, with the register value 
and the integer. The branch conditions are "= (match)," 
"> (greater)," "<■ (smaller)," etc. 

45 [0095] The command "SetRegLink" includes oper- 
ands for a register number, an integer, a calculation, and 
a branch destination PGC number. The command per- 
forms a calculation with the register value and the inte- 
ger, stores the calculation result in the present register, 

50 and instructs the present PGC to branch. The operands 
for calculations are "= (substitute)," "+ (add)," "- (sub- 
tract)," "* (multiply)," 7 (divide)," "MOD (modulus)," 
"AND (logical product)," "OR (logical sum)," "XOR (ex- 
clusive-or)," etc. 

55 [0096] The command "SetReg" includes operands for 
a register number, an integer, and a calculation. The 
command performs a calculation with the register value 
and the integer and stores the calculation result in the 
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present register. The operands for calculations are the 
same as those for the command "SetRegLink." 

Construction of Video Title Set ... (2)> 

[0097] The following is the description of the Video Ti- 
tle Set management information which controls the re- 
production route of the VOBs. 
[0098] Fig.13A shows the construction of the Video 
Title Set management information. 
[0099] The Video Title Set management information 
is comprised of a Video Title Set management table, a 
title search pointer table, and a PGC information man- 
agement table. 

[0100] The Video Title Set management table, being 
header information of the Video Title Set, stores pointers 
pointing to the PGC information management table and 
the title search pointer table. 

[0101] The title search pointer table stores a pointer 
pointing to the location of the PGC information which is 
executed first when the present title (e.g. an interactive 
movie) is reproduced. 

[0102] The PGC information management table is 
used to achieve the reproduction of a plurality of VOBs 
selected arbitrarily in an arbitrary order, the VOBs being 
stored in the present Video Title Set. The PGC informa- 
tion management table manages the plurality of VOBs 
in units of PGCs. Each PGC includes a plurality of arbi- 
trarily selected VOBs in an arbitrary order. Fig. 14 shows 
PGCs. Suppose the present Video Title Set includes 
VOBs #1-4. PGC #1 of Fig.14 indicates a reproduction 
route in which the VOBs are reproduced in the order of 
VOB #1 , VOB #2, VOB #3, VOB #4. PGC #2 indicates 
a reproduction route in which the VOBs are reproduced 
in the order of VOB #1 , VOB #3, VOB #4. PGC #3 indi- 
cates a reproduction route in which the VOBs are repro- 
duced in the order of VOB #1 , VOB #4. 
[0103] The PGC information management table, as 
shown in Fig.13A, includes a plurality pieces of PGC in- 
formation #1-#m. 

[0104] The PGC information specifies a plurality of 
VOBs, an order of reproducing the plurality of VOBs, a 
next PGC, and a relation between the audio and sub- 
picture logical channels and the audio and sub-picture 
physical channels. Each piece of PGC information is, as 
shown in Fig.13A, comprised of an audio channel table, 
a sub-picture channel table, a PGC connection informa- 
tion, a pre-processing command group, a post-process- 
ing command group, and a route information. 
[01 05] The route information is comprised of a plural- 
ity pieces of VOB position information which are ar- 
ranged in the order of reproduction. The route informa- 
tion of PGC information #1 , for example, is comprised 
of the four pieces of VOB position information respec- 
tively corresponding to VOB #1-4. Each piece of VOB 
position information includes the logical address of the 
first sector of a VOB and the number of all the sectors 
assigned to the VOB. 



[0106] The post-processing command group includes 
at least a command which is executed after the present 
PGC is reproduced. The button commands, which can 
be included in the Highlight Information, can also be in- 
cluded in the post-processing command group. Instruc- 
tion "CmpRegUnk" in the post-processing command 
group of PGC #1, for example, performs a conditional 
branch from PGC #1 to another PGC. 
[0107] The pre-processing command group includes 
at least a command which is executed before the 
present PGC is reproduced. The button commands can 
also be included in the pre-processing command group. 
Instruction "SetReg," for example, may be used to set 
an initial value in a register. 

[0108] The PGC connection information includes the 
PGC number of the next PGC to be reproduced. This 
information is ignored when the present PGC branches 
to another PGC with the execution of a branch com- 
mand (e.g. instruction "CmpRegLink") in the post- 
processing command group. 
[0109] The audio channel table (hereinafter referred 
to as audio CH table) shows the relation between the 
audio logical channel numbers and the audio physical 
channel numbers of the present PGC. This table also 
shows whether the audio logical channels are permitted 
to be reproduced. The audio logical channel numbers 
are assigned so that the audio channels can be identi- 
fied even when the audio channels are dealt with by a 
plurality of PGCs. The audio CH table is provided to se- 
cure the continuity of the audio reproduction in such a 
case where VOBs of the present PGC have different 
numbers of audio physical channels, or where VOBs of 
the present PGC have the same number of audio phys- 
ical channels but have different physical channel num- 
bers. Without this table, some malfunctions may be gen- 
erated. Suppose the Japanese voice is selected and 
currently reproduced for VOB #1 of PGC #1 shown in 
Fig.14. The voice output may stop for the next VOB #2 
since VOB #2 does not include the Japanese voice. For 
another case, suppose VOBs #1 and #2 have different 
physical channel numbers for the English voice and that 
the English voice is selected and is currently reproduced 
for VOB #1. In this case, another language may be re- 
produced for the next VOB #2 due to the difference in 
the physical channel numbers of the English voice. The 
audio CH table is included to delete such malfunctions. 
[01 10] The sub-picture channel table (hereinafter re- 
ferred to as SPCH table) has almost the same function 
as the audio CH table and is not explained in detail here. 

Construction of Audio CH table and SPCH table> 

[0111] Fig.1 3B shows the construction of the CH table 
and the SPCH table. 

[0112] As shown in the drawing, the audio CH table 
is comprised of eight pairs of a permission flag and an 
audio ID, the pairs respectively corresponding to audio 
logical channels 0-7. The permission flag specifies 
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whether the audio logical channel is permitted to be re- 
produced. The audio ID specifies an audio physical 
channel. More specifically, the audio ID is equal to the 
sub-stream ID of the audio pack shown in Fig.6 or the 
lower three bits of the sub-stream ID. If the permission 5 
flag is set, it indicates that the reproduction of the audio 
physical channel, which is specified by the audio ID of 
the same pair, is permitted; if the permission flag is reset, 
it indicates that the reproduction of the audio physical 
channel is not permitted. 10 
[01 13] The SPCH table is comprised of 32 pairs of a 
permission flag and a sub-picture ID, the pairs respec- 
tively corresponding to sub-picture logical channels 
0-31 . The sub-picture ID specifies a sub-picture physical 
channel. More specifically, the sub-picture ID is equal to 
the sub-stream ID of the sub-picture pack shown in Fig. 
7 or the lower five bits of the sub-stream ID. If the per- 
mission flag is set, it indicates that the reproduction of 
the sub-picture physical channel, which is specified by 
the sub-picture ID of the same pair, is permitted; if the 
permission flag is reset, it indicates that the reproduction 
of the sub-picture physical channel is not permitted. 
[0114] The audio CH table and the SPCH table are 
set for each PGC. As a result, it is possible for the title 
creator to let logical channels correspond to arbitrary 
physical channels for each PGC. 
[01 15] Fig.1 5 shows examples of the audio CH tables 
and SPCH tables of the PGC information for PGCs #1-3 
shown in Fig. 14. 

[0116] Fig. 15 also shows that the route information of 
PGC information #1 shown in Fig. 14 includes the VOB 
position information for VOBs #1 , #2, #3, and #4. 
[0117] The audio CH table of PGC information #1 in- 
dicates that audio logical channels 0, 1, and 2 corre- 
spond to audio physical channel 0 (audio ID = 0). Fur- 
thermore, the permission flag of only audio logical chan- 
nel 0 is set, namely, "1," while the permission flags of 
audio logical channels 1 and 2 are reset, namely, "0." 
With such setting of the audio CH table, only audio phys- 
ical channel 0 (English voice) is reproduced and the oth- 
er audio physical channels are not reproduced during 
PGC #1 . As a result, even if the user requests to change 
the audio logical channel during the reproduction of 
PGC #1 , audio logical channels other than audio logical 
channel 0 are not reproduced. 
[0118] The SPCH table of PGC information #1 indi- 
cates that sub-picture logical channels 0,1,2, and 3 cor- 
respond to sub-picture physical channel 0 (sub-picture 
ID = 0). Furthermore, the permission flag of only sub- 
picture logical channel 0 is set, namely, "1 ," while the 
permission flags of sub-picture logical channels 1 , 2, 
and 3 are reset, namely, "0." With such setting of the 
SPCH table, only sub-picture physical channel 0 (Eng- 
lish subtitle) is reproduced and the other sub-picture 
physical channels are not reproduced for PGC #1 . 
[0119] Fig. 15 also shows that the route information of 
PGC information #2 includes the VOB position informa- 
tion for VOBs #1, #3, and #4. The audio CH table and 



the SPCH table of PGC information #2 set as shown in 
Fig. 15 allow, during PGC #2, the reproduction of audio 
physical channel 0 (English voice), audio physical chan- 
nel 1 (Japanese voice), sub-picture physical channel 0 
(English subtitle), and sub-picture physical channel 2 
(Japanese subtitle). 

[01 20] Fig . 1 5 also shows that the route information of 
PGC information #3 includes the VOB position informa- 
tion for VOBs #1 and #4. The audio CH table and the 
SPCH table of PGC information #3 set as shown in Fig. 
1 5 allow, during PGC #3, the reproduction of audio phys- 
ical channel 0 (English voice), audio physical channel 1 
(Japanese voice), audio physical channel 2 (French 
voice), sub-picture physical channel 0 (English subtitle), 
sub-picture physical channel 1 (English subtitle for peo- 
ple with hardness of hearing), sub-picture physical 
channel 2 (Japanese subtitle), and sub-picture physical 
channel 3 (Japanese subtitle for people with hardness 
of hearing). 

[0121] As described above, the audio CH table and 
the SPCH table adjust the reproduction of channels 
when VOBs of the PGC have different numbers of phys- 
ical channels, such as the case of VOBs #1 , #2, and #3 
above. The logical channels are related to physical 
channels even if the number of physical channels differs 
between the audio CH table and the SPCH table. It is 
also possible to assign different physical channels to the 
same logical channels for each PGC, which is not the 
case shown in Fig. 15. It is also possible to prevent de- 
sired logical channels to be reproduced with the use of 
the permission flag. 

<Appearance of Reproduction System> 

[01 22] Fig.16 shows the appearances of the present 
reproduction system. The system is comprised of disc 
reproduction apparatus 1 , display monitor 2, and remote 
controller 91. 

[0123] Disc reproduction apparatus 1 reproduces the 
optical disc (DVD) according to instructions sent from 
remote controller91 and outputs picture signals and au- 
dio signals. The instructions from remote controller 91 
are received by remote control receiving unit 92. 
[0124] Display monitor 2 displays pictures and out- 
puts voices and sounds based on the picture signals and 
audio signals sent from disc reproduction apparatus 1. 
The display monitor may be a general TV display. 

<Appearance of Remote Controller^ 

[0125] Fig. 17 shows the operation panel on remote 
controller 91 . Of the keys shown in the drawing, only the 
keys relevant to the present invention are described. 
MENU key is pressed to let the video manager call the 
system menu when a title such as an interactive movie 
is reproduced. Ten keys and cursor (arrow) keys are 
used to select an item in the menu. ENTER key is used 
to determine the selected item. AUDIO SWITCH key is 
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used to change the audio channels. SP SWITCH key is 
used to change the sub-picture channels. The remote 
controller also includes keys which are generally set in 
AV players. 

Construction Disc Reproduction Apparatus> 

[0126] Fig. 18 is a block diagram showing the con- 
struction of disc reproduction apparatus 1. Disc repro- 
duction apparatus 1 includes motor 81 , optical pickup 
82, optical disc drive controlling unit 83, signal process- 
ing unit 84, AV decoding unit 85, remote control receiv- 
ing unit 92, and system controlling unit 93. AV decoding 
unit 85 comprises system decoder 86, video decoder 
87, sub-picture decoder 88, audio decoder 89, and pic- 
ture mixing unit 90. 

[0127] Optical disc drive controlling unit 83 controls a 
system which includes motor 81 for driving the disc and 
optical pickup 82 for reading signals from the disc. Spe- 
cifically, optical disc drive controlling unit 83 adjusts the 
motor speed according to a track position specified by 
system controlling unit 93, moves optical pickup 82 by 
controlling the actuator of the pickup, then after a correct 
track is detected by servo control, waits for a desired 
physical sector and reads signals continuously starting 
from a desired position. 

[0128] Signal processing unit 84 converts the signals 
read through optical pickup 82 into digital data by 
processing the signals with amplification, waveform 
shaping, conversion to binary, demodulation, error cor- 
rection, etc., then stores the processed data in a buffer 
memory (not shown in the drawings) in system control- 
ling unit 93. Of the data stored in the buffer memory, the 
video title set management information is retained by 
system controlling unit 93 and the VOBs are transferred 
to system decoder 86 via the buffer memory by the con- 
trol by system controlling unit 93. 
[0129] AV decoding unit 85 converts the VOBs, after 
processing by signal processing unit 84, into the video 
signals and audio signals. 

[0130] System decoder 86 identifies the stream ID 
and sub-stream ID of each logical block (pack) of the 
VOBs transferred from the buffer memory and outputs 
the video data to video decoder 87, the audio data to 
audio decoder 89, the sub-picture data to sub-picture 
decoder 88, and the management pack to system con- 
trolling unit 93. In this process, system decoder 86 out- 
puts only data of the kinds which correspond to the 
channel numbers specified by system controlling unit 
93. The data of the channels not specified are discard- 
ed. 

[0131] Video decoder 87 decodes and extends the 
video data sent from system decoder 86 and outputs the 
data to picture mixing unit 90 as digital video signals. 
[01 32] Sub-picture decoder 88 decodes and extends 
the sub-picture data sent from signal separating unit 86 
if the sub-picture data is image data compressed with 
run length compression, and outputs the sub-picture da- 



ta to picture mixing unit 90 in the same format as video 
signals. 

[0133] Audio decoder 89 decodes and extends the 
audio data sent from system decoder 86 and outputs 

5 the data to picture mixing unit 90 as digital audio signals. 
[01 34] Picture mixing unit 90 outputs video signals af- 
ter mixing the outputs from video decoder 87 and sub- 
picture decoder 88 according to the ratio specified by 
system controlling unit 93. The video signals are input 

10 to the display monitor after being converted into analog 
signals. 

Construction of System Decoder> 

15 [0135] Fig. 19 is a block diagram showing the con- 
struction of system decoder 86. As shown in the draw- 
ing, system decoder 86 comprises MPEG decoder 120, 
sub-picture/audio separating unit 121, sub-picture se- 
lecting unit 122, and audio selecting unit 123. 
20 [0136] MPEG decoder 120 determines the types of 
packets transferred from the buffer memory by checking 
the stream IDs, and outputs the packet data to respec- 
tive destinations as follows: video packet to video de- 
coder 87, private packet 1 to sub-picture/audio separat- 
25 ing unit 121 , private packet 2 to system controlling unit 
93, and MPEG audio packet to audio selecting unit 123. 
[0137] Sub-picture/audio separating unit 121 deter- 
mines the data type of private packet 1 sent from MPEG 
decoder 120 by checking the sub-stream ID, and out- 
30 puts the packet data as follows: sub-picture data to sub- 
picture selecting unit 122, and audio data to audio se- 
lecting unit 123. When this completes, ail sub-picture 
data and audio data are output to sub-picture selecting 
unit 111 and audio selecting unit 123 respectively. 
35 [0138] Sub-picture selecting unit 122, on receiving the 
sub-picture data from sub-picture/audio separating unit 
121 , outputs only the sub-picture data of the sub-picture 
ID specified by system controlling unit 93 to sub-picture 
decoder 88, and discards the rest of the sub-picture da- 
40 ta. 

[0139] Audio selecting unit 123, on receiving the 
MPEG audio data from MPEG decoder 120 and the au- 
dio data from sub-picture/audio separating unit 121 , out- 
puts only the audio data of the audio ID specified by sys- 
45 tern controlling unit 93 to audio decoder 89, and discards 
the rest of the audio data. 

Construction of System Controlling Unit> 

50 [0140] Fig.20A is a block diagram showing the con- 
struction of system controlling unit 93. 
[0141] System controlling unit 93 includes button con- 
trolling unit 930, system state managing unit 935, com- 
mand executing unit 936, reproduction controlling unit 

55 937, input interpreting unit 938. System state managing 
unit 935 includes PGC information buffer 935a, register 
set 935b, audio channel determining unit 935c, and sub- 
picture channel determining unit 935d. 
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[0142] Button controlling unit 930, having a buffer, re- 
ceives a management pack from system decoder 86 
and stores the management pack in the buffer. Button 
controlling unit 930, on receiving from input interpreting 
unit 938 an Instruction input by the user through the re- 
mote controller, determines which button in a menu is 
selected or determined based on the Highlight Informa- 
tion stored in the buffer and instructs sub-picture decod- 
er 88 to highlight the selected or determined button. 
[0143] System state managing unit 935 includes a 
buffer (not shown in the drawings) for temporarily storing 
digital data input from signal processing unit 84. A part 
of the buffer is used as PGC information buffer 935a for 
storing the PGC information. If a VOB is input to the buff- 
er, system state managing unit 935 transfers the VOB 
to system decoder 86. If PGC information is input, sys- 
tem state managing unit 935 retains the information in 
PGC information buffer 935a. 
[0144] Register set 935b is comprised of a plurality of 
registers (in the present embodiment, register set 935b 
is comprised of 32-bit registers R0 to R31 ). Register set 
935b includes general-purpose registers and dedicated 
registers. Registers R8-11 are dedicated registers and 
store logical and physical channel numbers of currently 
reproduced audio and sub-picture data. 
[0145] Fig.20B shows the bit assignment of registers 
R8-11 . The lower three bits D2-D0 of R8 store the audio 
logical channel number. 

[0146] The lower five bits D4-D0 of R9 store the sub- 
picture logical channel number. 
[01 47] The lower eight bits D7-D0 of R1 0 store the au- 
dio physical channel number (audio ID). The audio ID is 
equal to the sub-stream ID of the audio pack as shown 
in Fig.6 and is output to audio selecting unit 123. 
[0148] R11 stores an SP display flag at the most sig- 
nificant bit D32 and the sub-picture physical channel 
number (sub-picture ID) at lower eight bits D7-D0. The 
sub-picture ID is equal to the sub-stream ID of the sub- 
picture pack as shown in Fig. 7 and is output to sub-pic- 
ture selecting unit 122. The SP display flag indicates, 
for sub-picture decoder 88, whether the sub-picture data 
is displayed. 

[0149] Audio channel determining unit 935c deter- 
mines the audio physical channel number (audio ID) of 
the channel to be reproduced by referring to the audio 
CH table in PGC information buffer 935a and the audio 
logical channel number in register R8 when: the PGC 
information in PGC information buffer 935a is updated; 
input interpreting unit 938 notifies audio channel deter- 
mining unit 935c of an input by AUDIO SWITCH key; or 
command executing unit 936 instructs audio channel 
determining unit 935c to execute instruction "SetSTN." 
Audio channel determining unit 935c updates the audio 
logical channel number in R8 and the audio ID in R10 if 
the above determination changes these pieces of infor- 
mation. 

[0150] Sub-picture channel determining unit 935d de- 
termines the sub-picture physical channel number (sub- 



picture ID) of the channel to be reproduced by referring 
to the SPCH table in PGC information buffer 935a and 
the sub-picture logical channel number in register R9 
when: the PGC information in PGC information buffer 

5 935a is updated; input interpreting unit 938 notifies sub- 
picture channel determining unit 935d of an input by SP 
SWITCH key; or command executing unit 936 instructs 
sub-picture channel determining unit 935d to execute 
instruction "SetSTN." Sub-picture channel determining 

10 unit 935d updates the sub-picture logical channel 
number in R9 and the sub-picture ID in R11 if the above 
determination changes these pieces of information. 
[0151] Command executing unit 936 executes the 
commands in the pre-processing command group im- 

15 mediately before the PGC is reproduced and executes 
the commands in the post-processing command group 
immediately after the PGC is reproduced. Command ex- 
ecuting unit 936 also executes the button commands is- 
sued by button controlling unit 930 during a reproduction 

20 of a VOB. 

[0152] Reproduction controlling unit 937 executes 
key-input instructions sent by input interpreting unit 938 
and controls disc drive controlling unit 83 and signal 
processing unit 84 and other elements. 

25 [01 53] Input interpreting unit 938 receives a key code 
indicating an input key from remote control receiving unit 
92 and notifies system state managing unit 935 and re- 
production controlling unit 937 of the key input. 



[0154] Fig.21 is a block diagram showing the con- 
struction of sub-picture decoder 88. As shown in the 
drawing, sub-picture decoder 88 is comprised of input 
buffer 881, sub-picture code generating unit 882, sub- 
picture display controlling unit 883, sub-picture code 
conversion table 884, compressed image signal gener- 
ating unit 885, highlight code conversion table 886, high- 
light area managing unit 887, sub-picture signal gener- 
ating unit 888. 

[01 55] Input buffer 881 stores the sub-picture data of 
the channel selected by sub-picture selecting unit 122 
of system decoder 86. 

[0156] Sub-picture code generating unit 882 decom- 
presses the image data of the input buffer which has 
been compressed with the run-length compression and 
converts the data into bit map data in which each pixel 
is represented by a two-bit code. 
[0157] Sub-picture display controlling unit 883 per- 
forms such image processing as changing the color of 
image data at display start, display end, and in Karaoke 
and generates sub-picture code conversion table 884 
according to the color information recorded in the sub- 
picture data. 

[01 58] Compressed image signal generating unit 885 
converts the two-bit codes, which represent respective 
pixels and are output from sub-picture code generating 
unit 882, into four-bit 16-color codes by referring to sub- 
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picture code conversion table 884 for the sub-picture 
portions and highlight code conversion table 886 for the 
highlight portions. 

[0159] Highlight code conversion table 886 is a color 
conversion table used to convert 2-bit codes of the high- 
light portions of the image data into 4-bit codes. 
[0160] Highlight area managing unit 887 stores start 
XY coordinates and end XY coordinates of a rectangular 
highlight display area, the coordinates being read by 
compressed image signal generating unit 885. 
[0161] Sub-picture signal generating unit 888 con- 
verts the four-bit 16-color codes, which represent re- 
spective pixels and are output from compressed image 
signal generating unit 885, into 16-bit data for about 16 
million colors by referring to a mapping table (not shown 
in the drawings). 

<Flow of Reproduction Control by System Controlling 
Unit 93> 

[0162] Fig.22 is a flowchart showing the reproduction 
control by system controlling unit 93. 
[0163] System controlling unit 93, on detecting that 
the disc has been inserted into the disc reproduction ap- 
paratus, controls optical disc drive controlling unit 83 
and signal processing unit 84 so that the rotation of the 
disc is controlled to read data under stable conditions. 
System controlling unit 93 moves the optical pickup 
when the disc is under the stable conditions. The lead- 
in area is read first, then the volume management area. 
System controlling unit 93 then read the Video Manager 
shown in Fig.2 according to the information read from 
the volume management area (steps 121 and 122). Sys- 
tem controlling unit 93 reproduces the PGCs for the sys- 
tem menu (step 123). 

[0164] System controlling unit 93 reproduces the 
PGCs for the title menu of the Video Title Set which is 
selected by the user in the system menu (step 124). Sys- 
tem controlling unit 93 detects whether the user has se- 
lected a title (step 125). System controlling unit 93 reads 
the Video Title Set management information corre- 
sponding to the selected title (step 126), and branches 
to the first PGC of the title (step 1 27). System controlling 
unit 93 reproduces the PGCs of the title and on com- 
pleting the reproduction of the PGCs, returns to step 1 24 
(step 128). 

<Flow of Reproduction of PGCs> 

[0165] Fig.23 is a detailed flowchart of step 128 in the 
flowchart of Fig.22. This process can also be applied to 
steps 123 and 124. 

[0166] System controlling unit 93 reads the PGC in- 
formation from the Video Title Set management infor- 
mation (step 131). The read PGC information is stored 
in PGC information buffer 935a. 
[0167] System controlling unit 93 performs an initiali- 
zation, which includes the execution of the pre-process- 



ing command group, according to the PGC information 
in PGC information buffer 935a. The execution of the 
pre-processing command group achieves initialization 
of registers and the like. 
5 [0168] System controlling unit 93 then fetches a plu- 
rality pieces of position information in sequence from the 
route information in PGC information buffer 935a to re- 
produce the VOBs sequentially (step 133). More specif- 
ically, system controlling unit 93 instructs optical disc 
10 drive controlling unit 83 and signal processing unit 84 to 
read the VOBs based on the position information in the 
route information. The read VOBs are separated into 
video data and audio data and reproduced by AV de- 
coding unit 85. As a result, the moving pictures and sub- 
15 pictures are displayed on a monitor screen (not shown 
in the drawings) and the voices are output. If a button 
command of branch instruction is executed during the 
reproduction of a VOB, control branches to the PGC 
specified by the branch instruction (steps 135 to 131). 
20 The post-processing command group is executed when 
all the VOBs have been reproduced (step 134). If there 
is another PGC to be reproduced, the PGC is repro- 
duced (steps 135 to 131). The PGC to be reproduced 
next is specified by a branch instruction in the post- 
25 processing command group or the PGC connection in- 
formation in the PGC information. 

Reproduction of VOB> 

30 [01 69] Fig.24 is a detailed flowchart of a reproduction 
of a VOB in step 133 in Fig.23. 
[01 70] System controlling unit 93 instructs optical disc 
drive controlling unit 83 and signal processing unit 84 to 
read the digital data sequence of VOB#i based on the i 

35 th piece of position information in the route information, 
where T is a number in a range from "0" to "n" (step i1 ). 
The read digital data sequence is sequentially input to 
system decoder 86 via system controlling unit 93. Sys- 
tem decoder 86 decodes and divides the digital data se- 

40 quence into the video pack, audio and sub-picture packs 
of specified channels, and the management pack, then 
outputs these packs to video decoder 87, sub-picture 
decoder 88, audio decoder 89, and button controlling 
unit 930 of system controlling unit 93. This enables the 

45 reproduction of moving picture data, audio data, and 
sub-picture data. The management pack is input to but- 
ton controlling unit 930 at intervals of about 0.5 seconds. 
[0171] Button controlling unit 930, on receiving the 
management pack (step i2), judges whether a new 

50 piece of Highlight Information has been set in the man- 
agement pack by referring to the highlight state shown 
in Fig. 10 (step i3). Here, button controlling unit 930 
stores the piece of Highlight Information in an internal 
buffer if the piece is new. Button controlling unit 930 per- 

55 forms a highlight process based on the Highlight Infor- 
mation in the internal buffer (step i4). The highlight proc- 
ess is an interactive control based on the highlight dis- 
play and Highlight Information. The highlight process is 
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shown in Fig.25. 

[0172] System controlling unit 93 judges whether the 
end of VOB#i is detected based on the total number of 
sectors in VOB#i by referring to the position information 
(step i5). System controlling unit 93 returns to step i2 to 
repeat the above steps if the end of VOB#i is not detect- 
ed, ends the reproduction of VOB#i if detected. 

<Highlight Process> 

[0173] Fig.25 is a flowchart showing the highlight 
process (step i4 of Fig.24). 

[0174] Button controlling unit 930 determines a button 
initial state according to the compulsory selection button 
number of the Highlight Information stored in the internal 
buffer (step 202). Button controlling unit 930 judges 
whether it is a highlight start time by checking to see 
whether the system time of the disc reproduction appa- 
ratus matches the highlight start time (step 203). When 
it is the highlight start time, button controlling unit 930 
instructs sub-picture decoder 88 to perform the highlight 
display (step 204). In the succeeding steps, button con- 
trolling unit 930 instructs sub-picture decoder 88 to up- 
date the highlight display every time the button state 
changes by a user key input (steps 207 and 208). When 
it is a button selection end time (step 205), button con- 
trolling unit 930 instructs sub-picture decoder 88 to end 
the highlight display (step 206). 

Processing of Button State Change> 

[01 75] Fig.26 is a detailed flowchart of step 208 of Fig. 
25 showing the process of handling the button state 
change. 

[0176] Button controlling unit 930, on receiving a key 
code from input interpreting unit 938, identifies the input 
key from the key code (steps 251, 254, 256). 
[01 77] Button controlling unit 930 judges whether the 
input key is a numeral key (step 251 ). If the input key is 
a numeral key, button controlling unit 930 judges wheth- 
er the numeral key input is effective, namely, whether 
the numeral corresponds to a button number in the High- 
light Information stored in the internal buffer (step 252). 
If effective, button controlling unit 930 retains the numer- 
al as the button number currently selected, or the button 
number under selection state (step 253). 
[01 78] Button controlling unit 930 judges whether the 
input key is an arrow key (step 254). If the input key is 
an arrow key, button controlling unit 930 fetches an ad- 
jacent button number by referring to the adjacent button 
information in the Highlight Information stored in the in- 
ternal buffer and retains the number as the button 
number currently selected (step 255). 
[0179] Button controlling unit 930 judges whether the 
input key is ENTER key (step 256). If the input key is 
ENTER key, button controlling unit 930 retains the cur- 
rently selected number as a determined button number, 
or the button number under determination state, in- 



structs the sub-picture decoder to change the color of 
the button to the determination color, and executes the 
button command corresponding to the determination 
state (step 257). 
5 [01 80] Button controlling unit 930 judges whether the 
button command is a branch instruction such as instruc- 
tion "LINK" (step 258). If the button command is a 
branch instruction, control returns to step 1 35 of Fig.23. 

10 <Flow of Audio Channel Determining Unit> 

[0181] Fig.27 is a flowchart showing the procedure of 
audio channel determining unit 935c. 
[0182] Audio channel determining unit 935c, as 
15 shown in the flowchart, makes judgements all the time: 

(1) on whether the AUDIO SWITCH button has been 
pressed which is achieved by means of monitoring such 
notification from input interpreting unit 938 (step 271), 

(2) on whether command executing unit 936 has in- 
20 structed to execute instruction "SetSTN" (step 272), and 

(3) on whether the PGC information of PGC information 
buffer 935a has been updated (step 273). 

[0183] Audio channel determining unit 935c, on judg- 
ing that the AUDIO SWITCH button has been pressed, 

25 sets the audio logical channel number of register R8 to 
variable Y (step 274), increments T by one, then sub- 
stitutes the remainder of "i/8" for Y (step 275), where 
the remainder is obtained so that Y does not exceed 
the range from 0 to 7. Audio channel determining unit 

30 935c makes a judgement on whether the i th permission 
flag of the audio CH table is effective ("1") (step 276) 
and repeats step 275 until the i th permission flag is ef- 
fective. Audio channel determining unit 935c, on judging 
that the permission flag is effective, reads the i th audio 

35 id from the audio CH table (step 277), writes.the audio 
ID into register R10 as the audio physical channel 
number, and writes the value of i into register R8 as the 
audio logical channel number (step 278). 
[0184] Suppose, currently, audio logical channels 1, 

40 2, and 4 are effective and audio logical channel 3 is in- 
effective, and that R8 indicates that the audio logical 
channel number is 1. Here, if AUDIO SWITCH key is 
pressed, the channel is switched from 1 to 2. If AUDIO 
SWITCH key is pressed again, the channel is switched 

45 from 2 to 4 since channel 3 is ineffective. As is under- 
stood from this, an effective channel is selected in se- 
quence each time the user press AUDIO SWITCH key. 
[0185] Audio channel determining unit 935c, on judg- 
ing that command executing unit 936 has instructed to 

50 execute instruction "SetSTN," detects that the instruc- 
tion has audio logical channel number #i as an operand, 
reads the i th audio ID of the audio CH table (step 277), 
writes the audio ID into register R10 as the audio phys- 
ical channel number, and writes the value of i into reg- 

55 jster R8 as the audio logical channel number (step 278). 
In this way, the audio logical channel number is switched 
to the number specified in the instruction "SetSTN." 
[0186] Audio channel determining unit 935c, on judg- 
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ing that the PGC information of PGC information buffer 
935a has been updated, reads the value from register 
R8 as value V reads the i th audio ID from the audio 
CH table (step 277), writes the audio ID into register R1 0 
as the audio physical channel number, and writes the 
value of i into register R8 as the audio logical channel 
number (step 278). In this way, the change of the audio 
CH table between the preceding PGC and the current 
PGC can be dealt with. 

<Flow of Sub-Picture Channel Determining Unit> 

[0187] Fig. 28 is a flowchart showing the procedure of 
sub-picture channel determining unit 935d. 
[0188] Since this flow overlaps the flow of audio chan- 
nel determining unit 935c, only different parts are de- 
scribed below. 

[0189] One of the different parts is that registers R9 
and R11 are updated, and another is that the SP display 
flag is stored in R11 when command executing unit 936 
executes instruction "SetSTN." In the latter case, sub- 
picture channel determining unit 935d stores the value 
of SP flag specified as an operand of the instruction into 
register R11 as the SP display flag (step 289). This 
achieves the switch between on and off of displaying 
sub-pictures. 

<Operation> 

[01 90] The following is the description of the operation 
of the multimedia optical disc and the disc reproduction 
apparatus in the present embodiment. 

<First Operation> 

[0191] Suppose the optical disc includes three video 
title sets, namely, movie A, movie B, and a game and a 
video manager, the video manager storing the PGC of 
system menu M101 as shown in Fig.9. Suppose also 
that the video title set of movie A prepares theater, no- 
cut, and TV on-air versions as shown in Fig. 14 and title 
menus M102-M106 as shown in Fig.9. 
[0192] When the disc reproduction apparatus is pow- 
ered on, system menu M101 is reproduced first (see 
steps 121-123 of Fig.22). System menu M101 includes 
three menu items, namely, MOVIE A, MOVIE B, and 
GAME. 

[0193] If the user selects button 0 (movie A) in the sys- 
tem menu, title menu M102 of the video title set of movie 
A is reproduced (step 124 of Fig.22). 
[0194] The user can select any of the theater, no-cut, 
and TV on-air versions in title menu M102 of Fig.9. Title 
menus M103-M106 provide menu items of the audio 
and sub-picture channels which can be selected by the 
user, for each of the theater, no-cut, and TV on-air ver- 
sions. 

[0195] If the user selects the no-cut version, PGC #1 
is reproduced. As shown in Fig.14, PGC #1 includes 



VOBs #1 , #2, #3, and #4 to be reproduced in sequence, 
the VOBs having different numbers of audio physical 
channels and sub-picture physical channels. According 
to the audio CH table and the SPCH table of Fig. 1 5, on- 

5 ly-audio logical channel 0 (English voice) and sub-pic- 
ture logical channel 0 (English subtitle) are allowed to 
be reproduced. This prohibits other audio and sub-pic- 
ture logical channels from being reproduced even dur- 
ing the reproduction of VOB #2 in PGC #1. If the user 

10 presses AUDIO SWITCH key during the reproduction of 
the movie A no-cut version, for example, voices other 
than English are not reproduced since the permission 
flags of other audio channels are "0" (Fig.27). 
[0196] If the user selects the theater version, PGC #2 

15 is reproduced. As shown in Fig.14, PGC #2 includes 
VOBs #1 , #3, and #4 to be reproduced in sequence. 
Here, English voice, Japanese voice, English subtitle, 
and Japanese subtitle are allowed to be reproduced. If 
the user presses AUDIO SWITCH key during the repro- 

20 duction of the theater version, the channels for the 
above audio and sub-picture data permitted are select- 
ed in sequence (Figs. 27 and 28). Such a construction 
with the audio CH table and the SPCH table enables a 
proper reproduction of audio and sub-picture data when 

25 a plurality of PGCs share VOBs having different num- 
bers of audio physical channels and sub-picture physi- 
cal channels. 

<Second Operation> 

30 

[0197] The following is description of the operation for 
switching audio and sub-picture channels when the title 
menu is temporarily called during the reproduction of the 
movie A TV on-air version and then the TV on-air version 
35 is resumed. Here, the title menu is called if the user 
presses MENU key on the remote controller and the TV 
on-air version is resumed if the user presses MENU key 
again. 

[0198] Fig.29A shows VOB #5 which is used for the 

40 title menu. VOB #5 is comprised of a plurality of VOBUs, 
namely, VOBU 5001, VOBU 5002, ... Each of the VO- 
BUs includes a video pack, an audio pack, a sub-picture 
pack, and a management pack. The video packs store 
the moving picture data which represent the background 

45 of the menu image and are called video 5001, video 
5002, ... The audio packs store audio data which repre- 
sent the background music of the menu image and are 
called audio D 5001, audio D 5002, ... The sub-picture 
packs store sub-picture data which represent the menu 

so image and are called SP E 5001, SP E 5002, ... The 
management packs are called management pack 5001 , 
management pack 5002, ... Suppose the audio physical 
channel number (audio ID) for the background music is 
"3" and that the sub-picture physical channel number 

55 (sub-picture ID) for the menu image is "5." 

[0199] Fig.29B shows PGC information #4 which is 
used for the above title menu. PGC information #4 is 
recorded in the Video Title Set in which PGC information 
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#1-#3 for movie A shown in Fig. 15 are also recorded. 
[0200] The route information of Fig.29B shows that 
PGC #4 is comprised of only VOB #5. The audio CH 
table is set so that all the audio logical channels corre- 
spond to the audio physical channel for the background 5 
music (audio ID is 3). The sub-picture CH table is set so 
that all the sub-picture logical channels correspond to 
the sub-picture physical channel for the menu image 
(sub-picture ID is 5). 

[0201] If the user presses MENU key while the user 
watches the movie A TV on-air version, as shown in Fig. 
30, the disc reproduction apparatus temporarily stops 
reproducing the TV on-air version and starts reproduc- 
ing the title menu. With the reproduction of the title 
menu, the background music for the title menu is repro- 
duced, whatever the audio channel reproduced in the 
TV on-air version.' This is defined in the audio CH table 
as shown in Fig.29B (flowchart of Fig.27). Also, with the 
reproduction of the title menu, the menu image is repro- 
duced, whatever the sub-picture channel reproduced in 
the TV on-air version. This is defined in the SPCH table 
as shown in Fig.29B (flowchart of Fig. 28). 
[0202] If the voice or subtitle is changed by the user 
operation in the title menu, the audio or sub-picture log- 
ical channel stored in register R8 or R9 is updated. This 
is achieved by instruction "SetSTN" as the button com- 
mand included in the management pack in VOB #5 (see 
Figs.27 and 28). 

[0203] The disc reproduction apparatus resumes re- 
production of movie A if MENU key is pressed during 
the reproduction of the title menu. Here, movie A is re- 
produced with the audio and sub-picture physical chan- 
nels which correspond to the audio and sub-picture log- 
ical channels stored in registers R8 and R9 (see Figs. 
27 and 28). 

[0204] In this way, movie A is resumed with the audio 
and sub-picture physical channels which reflect the user 
operation on the logical channels in the title menu. If the 
user does not change the logical channels, movie A is 
resumed with the same physical channels as those be- 
fore the pause. This is possible since the audio and sub- 
picture logical channels are respectively stored in reg- 
isters R8 and R9. 

[0205] As is apparent from the above description, it is 
possible for the present disc reproduction apparatus to 
properly reproduce the audio and sub-picture physical 
channels for each PGC when a plurality of PGCs with 
different numbers of audio and sub-picture logical chan- 
nels are reproduced in sequence. 
[0206] The present embodiment shows an example 
in which the audio or sub-picture logical channel is 
changed in the title menu called during the reproduction 
of movie A. However, the audio or sub-picture logical 
channel may be changed in a menu represented by the 
sub-picture data. In an interactive movie, for example, 
a menu image by sub-picture data is displayed at every 
screen from which the reproduction branches to anoth- 
er. The menu image may be used for the user to change 



the audio or sub-picture logical channel. 
<Third Operation> 

[0207] Fig.31 shows PGCs #10 and #11. Each of 
PGCs #1 0 and #1 1 is comprised of VOBs #1 0-#1 2. Each 
of the VOBs includes moving picture data of scenes 
used for the English conversation lesson, audio logical 
channels of a question and an answer, and sub-picture 
logical channels of the question and the answer. The 
audio logical channel of the question (audio ID = 0) in- 
cludes a voice giving a question to the user. The audio 
logical channel of the answer (audio ID = 1 ) includes a 
voice giving the question and the answer to the user. 
The sub-picture logical channel of the question (sub-pic- 
ture ID = 0) includes a subtitle of this question. The sub- 
picture logical channel of the answer (sub-picture ID = 
1) includes a subtitle of the question and the answer. 
[0208] Fig.32 shows PGC information #10 and #11 
which respectively correspond to PGCs #10 and #11. 
The route information of each piece of the PGC infor- 
mation includes the VOB position information for VOBs 
#10-#11. 

[0209] In the audio CH table of PGC information #1 0, 
audio logical channels 0 and 1 correspond to audio ID 
0 and only audio logical channel 0 is permitted to be re- 
produced (permission flag = 1). In the sub-picture CH 
table of PGC information #10, sub-picture logical chan- 
nels 0 and 1 correspond to sub-picture ID 0 and only 
sub-picture logical channel 0 is permitted to be repro- 
duced (permission flag = 1 ). With such settings, only the 
audio logical channel and the sub-picture logical chan- 
nel of the question are reproduced in PGC #10. 
[0210] In contrast to the above, only the audio logical 
channel (audio ID = 1) and the sub-picture logical chan- 
nel (sub-picture ID = 1 ) of the answer are reproduced in 
PGC #11. 

[0211] PGC #10 may be used by students, PGC #11 
by teachers. It is also possible to assign PGCs to differ- 
ent stages of study so that the user can change the 
PGCs as he/she advances. It is also possible for the an- 
swers to include only answers. With this construction, it 
is also possible to define the reproduction route so that 
the teachers can reproduce both questions and answers 
and that the students are limited to the reproduction of 
questions. 

[021 2] As is apparent from the above description, it is 
possible to specify the audio and sub-picture logical 
channels which should be permitted to be reproduced 
for each VOB of each PGC when each VOB includes a 
plurality of audio and sub-picture logical channels. 
[021 3] Note that in the present embodiment, the audio 
CH table and the SPCH table are not fully explained for 
the sake of convenience. The audio CH table includes 
eight audio logical channels 0-7 and the SPCH table in- 
cludes 32 sub-picture logical channels 0-31 . In these ta- 
bles, the logical channels other than the logical channels 
described above have a flag of "not permitted." 
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<Effects> 

[0214] As apparent from the above description, the 
present optical disc and the disc reproduction apparatus 
enable the title creators to specify the audio and sub- 
picture logical channels which should be permitted to be 
reproduced for each PGC when a plurality of PGCs 
share VOBs. 

[0215] The user can switch from one audio logical 
channel to another or from one sub-picture logical chan- 
nel to another in permitted areas of PGCs or VOBs if the 
channels are permitted to be reproduced. This prevents 
malfunctions in which audio/sub-picture logical chan- 
nels are switched to those not permitted to be repro- 
duced or not assigned to the VOBs. 
[0216] It is also possible for the present optical disc 
and the disc reproduction apparatus to properly repro- 
duce the audio and sub-picture physical channels for 
each PGC when a plurality of PGCs with different num- 
bers of audio and sub-picture logical channels are re- 
produced in sequence since the audio/sub-picture logi- 
cal channel numbers specified by the user are related 
to physical channels by the audio CH and SPCH tables. 
[0217] In the above embodiments, AUDIO SWITCH 
key, SP SWITCH key, or MENU key of the remote con- 
troller is used to switch the audio/sub-picture logical 
channel. However, keys on the keyboard may be used 
instead. 

[0218] In the above embodiments, the audio/sub-pic- 
ture logical channel with permission is switched in cycli- 
cal sequence each time an input of AUDIO SWITCH key 
or SP SWITCH key is received. However, the channel 
number may be specified directly with the use of ten 
keys. In this case, at steps 274 and 284 of Figs.27 and 
28, numerals specified by ten keys will be written into 
the registers as i and j respectively. 
[0219] In the above embodiments, DVD is used as the 
optical disc. However, any types of optical discs may be 
used as far as the discs can store a large amount of 
digital moving picture data. Also, the same effects can 
be achieved by using rewritable discs instead of read 
only discs. 

[0220] In the above embodiments, the digital moving 
picture data under MPEG2 is used for the moving pic- 
ture data. However, other kinds of moving picture data 
such as the digital moving picture data under MPEG1 
and the digital moving picture data with a conversion al- 
gorithm other than DCT (Discrete Cosine Transform) 
under MPEG may be used as far as the moving picture 
data can form the multimedia data with the audio data 
and the sub-picture data. 

[0221] In the above embodiments, the management 
pack is assigned for each GOP, which is the unit of re- 
producing moving picture data. However, the manage- 
ment pack may be assigned for each unit of reproducing 
moving picture data if another compression method is 
used to compress the digital moving picture data. 
[0222] In the above embodiments, the management 



pack including Highlight Information is assigned for 
each VOBU, which is a synchronization unit of around 

0. 5 to 1.0 seconds in reproducing moving picture data. 
However, the management pack may be assigned in 

5 smaller units of image frames having, for example, time 
periods of around 1/30 seconds. 

<Optical Disc Production Method> 

10 [0223] Now, a method for producing an optical disc 
used in the embodiments is described. 
[0224] Fig.33 is a flowchart showing the procedure of 
producing the optical disc used in the embodiments. 
[0225] The volume area data as shown in Fig.2 is cre- 

15 ated by using a logical data sequence creation appara- 
tus (step 191). The logical data sequence creation ap- 
paratus creates such volume area data on a personal 
computer or a workstation with the use of an editing soft- 
ware title. The volume area data is recorded in a medium 

20 such as magnetic tape, then converted into physical da- 
ta sequence by a physical data sequence creation ap- 
paratus (step 192). The lead-in area data and lead-out 
area data are added to the volume area data. Error Cor- 
rection Codes (ECCs) are then added to the combined 

25 data to generate the physical data sequence. The mas- 
ter optical disc in which the physical data sequence is 
recorded is created with the use of a master disc cutting 
apparatus (step 193). Copies of the master optical disc 
are then manufactured by using a pressing machine 

30 (step 194). 

[0226] conventional CD manufacturing machines 
may be used for manufacturing the above-constructed 
optical disc except a part of the logical data sequence 
creation apparatus related to the data construction of 

35 the present invention. Concerning this point, please re- 
fer to Heitaro Nakajima and Hiroji Ogawa: Compact Disc 
Dokuhon, Ohmu Ltd. and Applied Physics Society Op- 
tics Meeting: Optical Disc System, Asakura Shoten. 
[0227] Although the present invention has been fully 

40 described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. 

45 

Claims 

1 . An optical disc comprising: 

50 a data area and a management information ar- 

ea; 

wherein said data area stores a plurality of vid- 
eo objects (VOBs) having at least one moving 
picture data and a plurality of sub-data to be 
55 decoded selectively with said moving picture 

data; 

said management information area stores a 
plurality of pieces of program chain information 
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which indicate a reproduction order of said vid- 
eo objects (VOBs); and 
wherein said optical disc is characterized in 
that; 

said management information area further 5 
comprises an area storing a sub-data control 
information table assigning a[deletion(s)]sub- 
data logical channel number to each of said plu- 
rality of sub-data to be decoded in a video ob- 
ject (VOB), and defining relations between sub- 10 
data logical channel numbers and sub-data 
physical channel numbers for each video object 
in the program chain; 

wherein a plurality of said sub-data logical 
channel numbers is common for all video ob- *5 
jects (VOBs) indicated by a selected program 
chain information. 

2. An optical disc according to claim 1, wherein said 
video object further comprises an identification (ID) 20 
assigned to each of said sub-data; and 

said sub-data control information table indi- 
cates by said identification (ID), one of said plurality 
of sub-data to be decoded. 

25 

3. An optical disc according to claim 1. wherein said 
sub-data is at least one selected from a group con- 
sisting of audio data and sub-picture data. 

4. A disc reproduction apparatus for reproducing an 30 
optical disc which is comprised of a data area and 

a management information area; 

wherein said data area stores a plurality of 
video objects (VOBs) having at least one moving 
picture data and a plurality of sub-data to be decod- 35 
ed selectively with said moving picture data; 

said management information area stores a 
plurality of pieces of program chain information 
which indicate a reproduction order of said video 
objects (VOBs); and 40 

said management information area further 
stores a sub-data control information table assign- 
ing a sub-data logical channel number to each of 
said plurality of sub-data to be decoded in a video 
object (VOB), and defining relations between sub- 45 
data logical channel numbers and sub-data physi- 
cal channel numbers for each video object in the 
program chain; 

wherein a plurality of said sub-data logical 
channel numbers is common for all video objects so 
(VOBs) indicated by a selected program chain in- 
formation; 

wherein said disc reproduction apparatus 
comprises; 

reading means for reading data from said mul- 55 
timedia optical disc; 

channel number holding means for holding a 
selected sub-data logical channel number out of 



said plurality of sub-data logical channel numbers; 

determining means for determining said sub- 
data to be reproduced based on said sub-data con- 
trol information table read by said reading means 
and said sub-data logical channel number held by 
said channel number holding means; 

selecting means for selecting said sub-data 
determined by said determining means; 

reproducing means for reproducing said mov- 
ing picture data read by said reading means and 
said sub-data selected by said selecting means; 
and 

control means for controlling said reading 
means so as to reproduce said video objects in the 
order specified in said program chain information. 

5. A disc reproduction apparatus according to claim 4, 
wherein said video object further stores an identifi- 
cation (ID) assigned to each of said sub-data; and 

said sub-data content information table indi- 
cates one of said plurality of sub-data to be decoded 
by said identification (ID), wherein said determining 
means is arranged to determine said sub-data to be 
reproduced based on the identification in the sub- 
data control information table read by said reading 
means. 

6. A disc reproduction apparatus according to claim 4 
or 5 wherein the reproducing means includes audio 
output means and said sub-data is at least one se- 
lected from a group consisting of audio data and 
sub-picture data. 

7. A method of reproducing video data from a multi- 
media optical disc which is comprised of a data area 
and a management information area; 

wherein said data area stores a plurality of 
video objects (VOBs) having at least one moving 
picture data and a plurality of sub-data selectively 
reproducible with said moving picture data; and 

said management information area stores a 
plurality of pieces of program chain information 
which indicate a reproduction order of said video 
objects (VOBs); 

wherein said program chain information fur- 
ther comprises a channel table wherein a plurality 
of sub-data logical channel numbers is respectively 
related to each of said plurality of sub-data to be 
decoded in a video object (VOB), and relations are 
defined between sub-data logical channel numbers 
and sub-data physical channel numbers for each 
video object in the program chain, 

wherein a plurality of said sub-data logical 
channel numbers is common for all video objects 
(VOBs) indicated by a selected program chain in- 
formation; 

wherein the method of reproducing video data 
comprising steps of: 
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reading data from said multimedia optical disc; 
holding a selected sub-data logical channel 
number; 

determining the physical channel number of 
said sub-data to be reproduced based on said 5 
channel table read in said reading step and said 
sub-data logical channel number held in said 
holding step; 

selecting said sub-data corresponding to said 
physical channel number determined in said 10 
determining step; 

reproducing said moving picture data read in 
said reading step and said sub-data selected in 
said selecting step; and 

controlling the reproduction of said video ob- 1$ 
jects (VOBs) to be in the order specified in said 
program chain information. 

8. A method of reproducing video data according to 
claim 7, wherein said video object further stores an 20 
identification (ID) assigned to each of said sub-data; 
and 

said sub-data content information table indi- 
cates one of said plurality of sub-data to be decoded 
by said identification (ID), wherein said determining 25 
step is arranged to determine said sub-data to be 
reproduced based on the identification in the sub- 
data control information table read by said reading 
step. 

30 

9. A method of reproducing video data according to 
claim 7 or 8 wherein said sub-data is at least one 
selected from a group consisting of audio data and 
sub-picture data and said reproducing step includes 
reproducing audio data when present in the sub- 35 
picture data selected for reproduction. 

Patentanspruche 

40 

1. Optische Platte, die umfasst: 

einen Datenbereich und einen Verwaltungsin- 
formationsbereich; 

45 

wobei der Datenbereich eine Vielzahl von Vi- 
deoobjekten (VOB) speichert, die wenigstens 
eine Bewegtbild-Dateneinheit und eine Viel- 
zahl von Teiidateneinheiten aufweist, die selek- 
tiv mit der Bewegtbild-Dateneinheit zu decodie- 50 
ren sind; 

der Verwaltungsinformationsbereich eine Viel- 
zahl einzelner Programmketteninformationen 
speichert, die eine Wiedergabereihenfolge der 55 
Videoobjekte (VOB) anzeigen; und 

wobei die optische Platte dadurch gekenn- 
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zeichnet ist, dass: 

der Verwaltungsinformationsbereich des 
Weiteren einen Bereich umfasst, der eine 
Teildateneinheit-Steuerinformationstabel- 
le speichert, die jeder der Vielzahl zu de- 
codierender Teiidateneinheiten in einem 
Videoobjekt (VOB) eine logische Teilda- 
teneinheit-Kanalnummer zuweist und Be- 
ziehungen zwischen logischen Teildaten- 
einheit-Kanalnummem und physischen 
Teildateneinheit-Kanalnummem fur jedes 
Videoobjekt in der Programmkette defi- 
niert; 

wobei eine Vielzahl der logischen Teildatenein- 
heit-Kanalnummem alien Videoobjekten (VOB) 
gemeinsam ist, die durch eine ausgewahlte 
Programmketteninformation angezeigt wer- 
den. 

2. Optische Platte nach Anspruch 1 , wobei das Video- 
objekt des Weiteren eine Kennung (ID) umfasst, die 
jeder der Teiidateneinheiten zugewiesen ist; und 
die Teildateneinheit-Steuerinformationstabelle an- 
hand der Kennung (ID) eine der Vielzahl zu deco- 
dierender Teiidateneinheiten anzeigt. 

3. Optische Platte nach Anspruch 1 , wobei die Teilda- 
teneinheit wenigstens eine ist, die aus einer Gruppe 
ausgewahltwird, die aus Audiodaten und Unterbild- 
Daten besteht. 

4. Plattenwiedergabevorrichtung zum Wiedergeben 
einer optischen Platte, die aus einem Datenbereich 
und einem Verwaltungsinformationsbereich be- 
steht; 

wobei der Datenbereich eine Vielzahl von Vi- 
deoobjekten (VOB) speichert, die wenigstens 
eine Bewegtbild-Dateneinheit und eine Viel- 
zahl von Teiidateneinheiten aufweist, die selek- 
tiv mit den Bewegtbild-Dateneinheiten zu deco- 
dieren sind; 

der Verwaltungsinformationsbereich eine Viel- 
zahl einzelner Programmketteninformationen 
speichert, die eine Wiedergabereihenfolge der 
Videoobjekte (VOB) anzeigen; und 
der Verwaltungsinformationsbereich des Wei- 
teren eine Teildateneinheit-Steuerinformati- 
onstabelle speichert, die jeder der Vielzahl zu 
decodierender Teiidateneinheiten in einem Vi- 
deoobjekt (VOB) eine logische Teildatenein- 
heit-Kanalnummer zuweist und Beziehungen 
zwischen logischen Teildateneinheit-Kanal- 
nummem und physischen Teildateneinheit-Ka- 
nalnummem fur jedes Videoobjekt in der Pro- 
grammkette definiert; 
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wobei eine Vielzahl der logischen Teildatenein- 
heit-Kanalnummern alien Videoobjekten 
(VOB) gemeinsam ist, die durch eine ausge- 
wahlte Programmketteninformation angezeigt 
werden; 5 
wobei die Plattenwledergabevorrichtung urn- 
fasst: 

eine Leseeinrichtung, die Daten von der 
optischen Multimediaplatte liest; 10 

eine Kanalnummer-Speichereinrichtung, 
die eine ausgewahlte iogische Teildaten- 
einheit-Kanalnummer aus der Vielzahl lo- 
gischer Teildateneinheit-Kanalnummem *5 
speichert; 

eine Bestimmungseinrichtung, die die wie- 
derzugebende Teildateneinheit auf der 
Grundlage der von der Leseeinrichtung ge- 20 
lesenen Teildateneinheit-Steuerinformati- 
onstabelle und der von der Kanalnummer- 
Speichereinrichtung gespeicherten logi- 
schen Teildateneinheit-Kanalnummer be- 
stimmt; 25 

eine Auswahleinrichtung, die die von der 
Bestimmungseinrichtung bestimmte Teil- 
dateneinheit auswahlt; 

30 

eine Wiedergabeeinrichtung, die die von 
der Leseeinrichtung gelesene Bewegtbild- 
Dateneinheit und die von der Auswahlein- 
richtung ausgewahlte Teildateneinheit wie- 
dergibt; und 35 

eine Steuereinrichtung, die die Leseein- 
richtung so steuert, dass sie die Videoob- 
jekte in der in der Programmketteninforma- 
tion angegebenen Reihenfolge wiedergibt. 40 

5. Plattenwiedergabevorrichtung nach Anspruch 4, 
wobei das Videoobjekt des Weiteren eine Kennung 
(ID) speichert, die jeder der Teildateneinheiten zu- 
gewiesen ist; und 45 
die Teildateneinheit-lnhaltsinformationstabelle eine 
der Vielzahl zu decodierender Teildateneinheiten 
anhand der Kennung (ID) anzeigt, wobei die Be- 
stimmungseinrichtung die wiederzugebende Teil- 
dateneinheit auf der Grundlage der Kennung in der 50 
von der Leseeinrichtung gelesenen Teildatenein- 
heit-Steuerinformationstabelle bestimmt. 

6. Plattenwiedergabevorrichtung nach Anspruch 4 
oder 5, wobei die Wiedergabeeinrichtung eine Au- 55 
dio-Ausgabeeinrichtung enthalt und die Teildaten- 
einheit wenigstens eine ist, die aus einer Gruppe 
ausgewahltwird.dieausAudiodatenund Unterbild- 



Daten besteht. 

7. Verfahren zum Wiedergeben von Videodaten von 
einer optischen Multimediaplatte, die aus einem 
Datenbereich und einem Verwaltungsinformations- 
bereich besteht; 

wobei der Datenbereich eine Vielzahl von Vi- 
deoobjekten (VOB) speichert, die wenigstens 
eine Bewegtbild-Dateneinheit und eine Viel- 
zahl von Teildateneinheiten aufweist, die wahl- 
weise mit der Bewegtbild-Dateneinheit wieder- 
gegeben werden konnen; und 

der Verwaltungsinformationsbereich eine Viel- 
zahl einzelner Programmketteninformationen 
speichert, die eine Wiedergabereihenfolge der 
Videoobjekte (VOB) anzeigen; 

wobei die Programmketteninformation des 
Weiteren eine Kanaltabelle umfasst, in der eine 
Vielzahl von logischen Teildateneinheit-Kanal- 
nummem sich jeweils auf jede der Vielzahl zu 
decodierender Teildateneinheiten in einem Vi- 
deoobjekt (VOB) bezieht und Beziehungen 
zwischen logischen Teildateneinheit-Kanal- 
nummem und physischen Teildateneinheit-Ka- 
nalnummem fur jedes Videoobjekt in der Pro- 
grammkette definiert sind, 

wobei eine Vielzahl der logischen Teildatenein- 
heit-Kanalnummem alien Videoobjekten 
(VOB) gemeinsam ist, die durch eine ausge- 
wahlte Programmketteninformation angezeigt 
werden; 

wobei das Verfahren zum Wiedergeben von Vi- 
deodaten die folgenden Schritte umfasst: 

Lesen von Daten von der optischen Multi- 
mediaplatte; 

Speichern einer ausgewahlten logischen 
Teildateneinheit-Kanalnummer; Bestim- 
men der physischen Kanalnummer der 
wiederzugebenden Teildateneinheit auf 
der Grundlage der in dem Leseschritt ge- 
lesenen Kanaltabelle und der in dem Spei- 
cherschritt gespeicherten logischen Teil- 
dateneinheit-Kanalnummer; 

Auswahlen der Teildateneinheit, die der in 
dem Bestimmungsschritt bestimmten phy- 
sischen Kanalnummer entspricht; 

Wiedergeben der in dem Leseschritt gele- 
senen Bewegtbild-Dateneinheit und der in 
dem Auswahlschritt ausgewahlten Teilda- 
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teneinheit; und 

Steuern der Wiedergabe der Videoobjekte 
(VOB), so dass sie in der in der Programm- 
ketteninformation vorgegebenen Reihen- 
folge ist. 

8. Verfahren zum Wiedergeben von Videodaten nach 
Anspruch 7, wobei das Videoobjekt des Weiteren 
eine Kennung (ID) speichert, die jeder der Teilda- 
teneinheiten zugewiesen ist; und 

die Teildateneinheit-lnhaltsinformationstabelle eine 
der Vielzahl zu decodierender Teitdateneinheiten 
anhand der Kennung (ID) anzeigt, wobei in dem Be- 
stimmungsschritt die wiederzugebende Teildaten- 
einheit auf der Grundlage der Kennung in der mit- 
tels des Leseschritts gelesenen Teildateneinheit- 
Steuerinformationstabelle bestimmt wird. 

9. Verfahren zum Wiedergeben von Videodaten nach 
Anspruch 7 oder 8, wobei die Teildateneinheit we- 
nigstens eine ist, die aus einer Gruppe ausgewahlt 
wird, die aus Audiodaten und Unterbild-Daten be- 
steht, und der Wiedergabeschritt das Wiedergeben 
von Audiodaten einschliefct, wenn sie in den fur die 
Wiedergabe ausgewsihlten Unterbild-Daten vor- 
handen sind. 



Revendications 

1 . Un disque optique comprenant : 

une zone de donn6es et une zone d'information 
de gestion; 

dans lequel la zone de donnees stocke une 
multiplicite d'objets video (VOB) ayant au 
moins une donn§e d'image aninrtee et une mul- 
tiplicite de donnees auxiliaires d d6coder s6lec- 
tivement avec la donn6e d'image animee; 
la zone d'information de gestion stocke une 
multiplicite dements d'information de chaine 
de programme qui indiquent un ordre de repro- 
duction des objets video (VOB); et 
dans lequel le disque optique est caracterise 
en ce que : 

ia zone d'information de gestion comprend 
en outre une zone stockant une table d'in- 
formation de commande de donnees auxi- 
liaires affectant un numero de canal logi- 
que de donnees auxiliaires a chacune de 
la pluralite de donnees auxiliaires £ deco- 
der dans un objet vid6o (VOB) t et d6finis- 
sant des relations entre des nunrteros de 
canal logique de donnees auxiliaires et des 
numeros de canal physique de donnees 
auxiliaires, pour chaque objet video dans 



la chaine de programme; 
dans lequel une multiplicite des numeros 
de canal logique de donnees auxiliaires est 
commune k tous les objets vid£o (VOB) in- 
5 diqu6s par une information de chaine de 

programme selectionnSe. 

2. Un disque optique selon la revendication 1, dans 
lequel I'objet vkteo comprend en outre une identifi- 

10 cation (ID) affectee d chacune des donn&es auxi- 
liaires; et 

la table d'information de commande de don- 
nees auxiliaires indique, parcette identification (ID), 
Tune de la multiplicite de donnees auxiliaires £ d£- 
15 coder. 

3. Un disque optique selon la revendication 1, dans 
lequel la donnge auxiliaire est au moins une donn6e 
s6lectionn6e dans un groupe consistant en don- 

20 rtees audio et en donnees d'image auxiliaire. 

4. Un appareil de reproduction de disque pour repro- 
duce un disque optique qui comprend une zone de 
donn6es et une zone d'information de gestion; 

25 

dans lequel la zone de donnees stocke une 
multiplicite d'objets video (VOB) ayant au 
moins une donn6e d'image anim&e et une mul- 
tiplicite de donnees auxiliaires £ decoder s6lec- 

30 tivement avec la donn6e d'image anirTtee; 

la zone d'information de gestion stocke une 
multiplicite d'6l6ments d'information de chaine 
de programme qui indiquent un ordre de repro- 
duction des objets vid6o (VOB); et 

35 la zone d'information de gestion stocke en 

outre une table d'information de commande de 
donn6es auxiliaires affectant un numero de ca- 
nal logique de donnees auxiliaires a chacune 
de la multiplicite de donnees auxiliaires a d6- 

40 coder dans un objet vid6o (VOB), et definissant 

des relations entre des nunrteros de canal logi- 
que de donnees auxiliaires et des nurrteros de 
canal physique de donnees auxiliaires pour 
chaque objet vid§o dans la chaine de program- 

45 me; 

dans lequel une multiplicite des nunteros de ca- 
nal logique de donnees auxiliaires est commu- 
ne pour tous les objets video (VOB) indiquSs 
par une information de chaine de programme 

50 s6lectionn£e; 

dans lequel I'appareii de reproduction de dis- 
que comprend; 

des moyens de lecture pour lire des donnees 
sur le disque optique multimedia; 
55 des moyens de conservation de nunrtero de ca- 

nal pour conserver un nunrtero de canal logique 
de donnees auxiliaires selectionne parmi le 
multiplicite de nunrteros de canal logique de 
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donnees auxiliaires; 

des moyens de determination pour determiner 
la donnee auxiliaire £ reproduire sur la base de 
la table d'information de commande de don- 
nees auxiliaires qui est lue par les moyens de 
lecture et du num6ro de canal logique de don- 
nees auxiliaires conserve par les moyens de 
conservation de numero de canal; 
des moyens de selection pour seiectionner la 
donn6e auxiliaire determinee par les moyens 
de determination; 

des moyens de reproduction pour reproduire la 
donnee d'image animee qui est lue par les 
moyens de lecture et la donnee auxiliaire s6- 
lectionn6e par les moyens de selection; et 
des moyens de commande pour commander 
les moyens de lecture de fagon £ reproduire les 
objets video dans I'ordre specifie dans I'infor- 
mation de chatne de programme. 

5. Un appareil de reproduction de disque selon la re- 
vendication 4, dans lequel I'objet video stocke en 
outre une identification (ID) affectee £ chaque don- 
nee auxiliaire; et 

la table d'information de contenu de donnees 
auxiliaires indique, parcette identification (ID), Tune 
de la multiplicite de donnees auxiliaires £ decoder, 
dans lequel les moyens de determination sont con- 
gus pour determiner la donnee auxiliaire £ reprodui- 
re sur ia base de Identification dans la table d'in- 
formation de commande de donnees auxiliaires lue 
par les moyens de lecture. 

6. Un appareil de reproduction de disque selon la re- 
vendication 4 ou 5, dans lequel les moyens de re- 
production comprennent des moyens de sortie 
audio, et la donnee auxiliaire est au moins une don- 
nee s£lectionn6e dans un groupe consistant en 
donnees audio et en donnees d'image auxiliaire. 

7. Un procede de reproduction de donnees video a 
partird'un disque optique multimedia qui comprend 
une zone de donnees et une zone d'information de 
gestion; 

dans lequel la zone de donnees stocke une 
multiplicite d'objets video (VOB) ayant au 
moins une donnee d'image animee et une mul- 
tiplicite de donnees auxiliaires pouvant etre re- 
produces seiectivement avec la donnee d'ima- 
ge animee; et 

la zone d'information de gestion stocke une 
multiplicite d'eiements d'information de chaine 
de programme qui indiquent un ordre de repro- 
duction des objets video (VOB); 
dans lequel I'information de chaine de pro- 
gramme comprend en outre une table de ca- 
naux dans laquelle une multiplicite de numeros 



de canal logique de donnees auxiliaires est res- 
pectivement iiee £ chacune de la multiplicite de 
donnees auxiliaires £ decoder dans un objet vi- 
deo (VOB), et des relations sont definies entre 
5 des numeros de canal logique de donnees 

auxiliaires et des numeros de canal physique 
de donnees auxiliaires pour chaque objet video 
dans la chaine de programme; 
dans lequel une multiplicite des numeros de ca- 
10 nal logique de donn6es auxiliaires est commu- 

ne pour tous les objets video (VOB) indiques 
par une information de chaine de programme 
seiectionnee; 

dans lequel le procede de reproduction de don- 
15 nees video comprend les etapes suivantes : 

on lit des donnees sur le disque optique 
multimedia; 

on conserve un numero de canal logique 
20 de donnees auxiliaires seiectionne; 

on determine le numero de canal physique 
de la donnee auxiliaire £ reproduire, sur la 
base de la table de canaux lue dans retape 
de lecture, et du numero de canal logique 
25 de donnees auxiliaires conserve dans 

retape de conservation; 
on seiectionne la donnee auxiliaire corres- 
pondent au numero de canal physique de- 
termine dans retape de determination; 
30 on reproduit la donnee d'image animee lue 

£ retape de lecture et la donnee auxiliaire 
seiectionnee £ retape de selection; et 
on commande la reproduction des objets 
video (VOB) de fagon qu'elle se fasse dans 
35 I'ordre sp6cifie dans I'information de chai- 

ne de programme. 

8. Un procede de reproduction de donn6es video se- 
lon la revendication 7, dans lequel I'objet video stoc- 

40 ke en outre une identification (ID) affectee £ chacu- 
ne des donnees auxiliaires; et 

la table d'information de contenu de donnees 
auxiliaires indique, par ('identification (ID), I'une 
45 de la multiplicite de donnees auxiliaires £ de- 

coder, 

dans lequel retape de determination est con- 
gue pour determiner la donnee auxiliaire £ re- 
produire sur la base de ('identification dans la 
50 table d'information de commande de donnees 

auxiliaires qui est lue par retape de lecture. 

9. Un procede de reproduction de donnees video se- 
lon la revendication 7 ou 8, dans lequel la donnee 

55 auxiliaire est au moins une donnee seiectionnee 
dans un groupe consistant en donnees audio et en 
donnees d'image auxiliaire, et retape de reproduc- 
tion comprend ia reproduction de donnees audio 
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lorsqu'elles sont prgsentes dans les donnges d'ima- 
ge auxiliaire s6lectionn6es pour la reproduction. 
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